If yu make WET-STRENGTH PAPER 
OR PAPERBOARD... 


send for your free copy of this informative 


book containing facts and figures that 
prove the effectiveness of KYMENE cationic 


wet-strength resins .. . 


Paper Makers Chemical Dept., HERCULES POWDER COMPANY 967 King St., Wilmington 99, Dé 


*HERCULES TRADEMARK PPS 


Hoberg Paper Mills, Green Bay, Wisconsin 


IN ALL TYPES OF WINDERS, Beloit “know-how” means ease of operation, 


zh production. The driven-tape unwind-stand for this tissue winder maintains crepe in the 
lightweight sheet and permits rapid starts without danger of snap-off. Winder has 
clean-cutting shear slitters, separately driven winder drums, roll weight-relieving air 


cylinders, efficient roll handling equipment.— Beloit Iron Works, Beloit, Wis. 


BELOIT 


PAPER MACHINERY 


Umpty-thousand = =e. 
tons of 
HOOKER CAUSTIC 


CONVEYORS feed salt to brine tanks for caustic soda and 
chlorine production in Hooker electrolytic cells. 


We will produce more caustic _ 
soda this year than ever before in _ 5 


our history. Reasons for Specifying 


HOOKER Caustic 


This would be meaningless, ex- 
cept that it expresses our belief in 


the future of the chemical industry 1 Large-tonnage production—The biggest in nearly 

: : 50 = d dability of supply for you. 
—and our readiness to keep growing Yeats Means cpendanunty Of eeE Ee 
with it as one of your major sup- 2 Quality caustic in the form to meet your needs 
pliers of chemical raw materials and 50% and 73% liquid; flake; solid. Drums, tank cars, 
s 3 barges. An impressive background of experience in 
intermediates. serving large users of caustic. 


Today, more than ever, you can 2° 
3 Technical service—Willing, competent help in safe 


count on Hooker for dependable handling and use of caustic in your process. Experi- 


< ; 7 ence gained from serving 30 industries is at your 
supplies of caustic soda, chlorine cee g y 


and many other industrial chemicals. 


4 Fast, dependable deliveries—More facilities than 
ever before for getting caustic to you, on schedule. 


| HOOKER 5 If you use caustic in I[c/l quantities, you can now 

CHE MICALS| bs purchase caustic from a Hooker plant, warehouse or 
jobber near you. Write us for name and address of 
your nearest Hooker jobber. 


FOR ANALYSES, PRICES, DELIVERY INFORMATION, 
write Hooker Electrochemical Company, 4704 Buf- 
falo Ave., Niagara Falls, N. Y.—or phone your 
nearest sales office. 


CAUSTIC SODA DISTRIBUTING STATION 


Chom the chill ofthe Exah HOOKER 


HOOKER ELECTROCHEMICAL COMPANY CHEMICALS 


SSS 
NIAGARA FALLS * TACOMA ¢ NEW YORK e CHICAGO e« LOS ANGELES + 
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At least 170 thousand forest fires start each 
year, burning more than 15,000,000 acres of 
timber land. Yet much of this shameful waste 
could be avoided, as nine out of ten forest fires 
are man-caused and preventable. Prevention of 
future fires down through the years is primarily 
a matter of organization and education. 


The men and management of Weyerhaeuser 
Timber Company are keenly aware of the 
necessity of protecting forest lands from fire. 


In the fall of 1941, Weyerhaeuser established 
the first officially designated “Tree Farm” at 


Montesano, Washington. Dedicated to the per- 
petual production of trees, Tree Farm rules 
require that adequate protective measures be 
instituted against fire, insects, and disease. 


Today, all Weyerhaeuser Timber Company 
operating forest lands are tree farms, managed 
by skilled foresters. This tree farming system, 
wholeheartedly sponsored by Weyerhaeuser, 
guarantees the Pulp Division’s customers an 
assured supply of woodpulp for the many 
years stretching ahead in the “cellulose age” 
in which we live. 
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Cutting costs from 


TORRINGTON Spherical Roller Bearings 
do more than speed paper production. 
They also cut operating costs—on wet 
ends, presses, driers, calenders and 
winders. 

Self-aligning, these precision-ground TORRING- 
TON Bearings compensate for both journal deflec- 
tion and out-of-squareness of machine framing. 
Thus, they simplify installation, assure uniform 
draw and eliminate the need for costly bearing 
realignment. 

TORRINGTON Spherical Roller Bearings, like all 


TORRINGTO 


Spherical Roller Needle 


4A 


SPHERICAL 


Tapered Roller 


A T WOR K 


A RIN G §S 


This wide, high-speed drier section runs fast and 
efficiently on self-aligning, precision-ground 
TORRINGTON Spherical Roller Bearings. Special 
TORRINGTON ‘‘Ladder”’ Roller Mountings 

allow for axial expansion of the driers. 


We Willi “ie 4 


wet end to winder! 


TORRINGTON Bearings, are made from 
the finest of heat-treated bearing steels. 
For both quality and uniformity, their 
surface finishes are unsurpassed. Their 
one-piece, cast bronze cages are land- 
riding. All of which adds up to long, free-rolling 
service life and minimum maintenance. 

Next time, specify bearings that step up pro- 
duction and cut operating costs. Specify TORRING- 
TON Spherical Roller Bearings! 


THE TORRINGTON COMPANY 
South Bend 21, Ind. Torrington, Conn. 


Straight Roller 


ROLLER 


Ball Needle Rollers 
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selects C-E recovery units 


Designed for the production of chemical cellulose, the 
new mill of Rayonier, Inc., located at Jesup, Ga., is 
the focal point of its multimillion dollar expansion 
program. When completed in 1954, this streamlined 
plant will up Rayonier’s annual production of cellu- 
lose by 87,000 tons. 


Two C-E Recovery Units will be installed in this 
mill. Each unit is designed to burn black liquor — 
producing steam at 625 psi and 760 F. 


Rayonier chose C-E Recovery Units because of 
their service-proved reputation for reliability, effi- 
ciency and operating economy. Their choice adds still 
another name to the ever growing list of leaders who 
select C-E. 


COMBUSTION 
ENGINEERING= 
SUPERHEATER, INC. 


200 Madison Avenue * New York 16, N. Y. 


Canada: Combustion Engineering Corporation, Ltd. 
Montreal, Toronto, Vancouver, Winnipeg 


B-622 


PRODUCTS FOR THE PAPER INDUSTRY INCLUDE RECOVERY UNITS, STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; ALSO PRESSURE VESSELS 
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There are a number of very good reasons why more 
calenders are equipped with Farrel rolls than all other 
makes added together. 


For example, in designing a roll, Farrel engineers 
are guided by a century of experience in determining 
the proper combination of metal formula and depth 
of chill to assure maximum service life. 


The chilled section is sufficiently hard and deep to 
resist crushing and abrasion. The structure of the 
body provides the strength to carry the load on the 
roll in the service for which it is designed. 


Surface hardness prolongs accuracy of the roll face, 
and, as a result, lengthens the time between regrind- 
ings. Correct depth of chill means that the roll may 
be reground many times before its usefulness is ended. 


These are the reasons why Farrel rolls last so long. 
For the complete story of these rolls, send for a copy 
of Bulletin No. 116. No cost or obligation. 


FARREL-BIRMINGHAM COMPANY, INC. © Ansonia, Conn. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 


Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, Los Angeles, 
Houston 


TA 


HORTON DIGEST 
World-Wide Acceptance 


e@ As the pulp and paper industry is world-wide...so is the 
acceptance of Horton* digesters...and other structures built by 
Chicago Bridge & Iron Company such as blow tanks, liquor tanks, 
seal tanks, water tanks, accumulators, and Marx Savealls. 


The digester shown in the accompanying views is one of two 
9-ft. 101/s-in. diam. by 36-ft. 7-in. units which were shipped 
overseas for use in a foreign pulp mill. Although these digesters 
are the same size, one was built entirely of carbon steel, while the 
other was made of 20 per cent stainless clad material. 


Our strategically located plants are equipped to build plate 
structures from a variety of metals to fit your specifications. We 
have facilities for stress-relieving and x-raying to meet code 
requirements and we recently enlarged our facilities for re- 
moving the mill scale from fabricated steel plates by the Horton 
Phosphoric Pickling Process. 


For complete information about how we can help you—write 
our nearest office. There 1s no obligation on your part. 


Above: This 9-ft. 10'/s-in. diam. by 36-ft. 7-in. 
Horton digester is shown at our Birmingham, Ala- 
bama, plant preparatory to being shipped overseas. 
It 1s built of 20 per cent stainless clad material. 


View showing bottom 
of stainless clad Horton 
digester being assembled. 


*Trade Mark Registered in U. S. Patent Office 


CHICAGO BRIDGE & IRON COMPANY 


ABilanta tse ces at 2133 Healey Building Detroit, 26)..2 eee .1548 Lafayette Building New York,6......... 3324—165 Broad 

Sicrabore arora Stas 1543 North 50th Street Havanalntcnn. 5s Sere . .402 Abreu Building Philadelphia, 3. ..1642—1700 Walnut Street Buildies 
Boston; 10 sere cere 1057—201 Devonshire Street Houston, 2.........2156 National Standard Building San Francisco, An hearenieae 1538—200 Bush Street 
Ghicago;:4. mse 2140 McCormick Building Los Angeles, 17. ...15590 General Petroleum Building Seattle, 1. Seats tes oven 1362 Henry Building 
Glevelandi=1'5is- eee 2238 Midland Building Tulsa73 28 eee, ee -1645 Hunt Building 
Plants in BBRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE In Canada: HORTON STEEL WORKS, Limited, FORT ERIE, ONT. 
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A New 
Major Source 
Of Hydrogen Peroxide 


It is of little importance that this 
is a picture of “our new factory.” 


It 7s important that it is the first 
major expansion in the country’s 
hydrogen peroxide facilities 

in a long time. 


Becco aims to prevent the recurrence 
of hydrogen peroxide shortages 
which have plagued the country 
during recent years. 


Becco’s new Vancouver, Wash., 
plant is now in full production 


of hydrogen peroxide and other 


peroxygen chemicals. This 


will afford quicker deliveries to the 


Western area and enhance our 
Buffalo plant’s service to the 


Southern, Central and Eastern areas. 
HYDROGEN 


IP [2 IR © 2X II 1D) le 
AND OTHER 
PEROXYGEN 


Buffalo Electro-Chemical Company, Ine. Berean 


DIVISION OF FOOD MACHINERY AND CHEMICAL CORPORATION 
tne Sales Agent: BECCO SALES CORPORATION, Station B, Buffalo 7, N.Y. Buffalo + Boston Charlotte + Chicago + New York * Philadelphia + Vancouver, Wash — 


ANO CHEMICAL 
CoMponatrom 


: ‘ola 9A 
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... All water treatment problems are different 


Your water treatment problem can only be solved by paying special 
attention to a number of variables such as — 

raw water composition 

rate of flow 

type of treatment 

final result required 
There is no cure-all for solving pulp mill water treatment problems. 
For that very reason, Dorr’s experience and Dorr equipment are 
being used successfully by mills throughout the world. Whatever 
type of treatment you require — high rate or conventional — it will 
pay you to put our experience to work for you. And for more informa- 
tion about the many types of Dorr equipment available, ask for a 
copy of Bulletin No.9141. THE DORR COMPANY, Stamford, Conn. 


Every day, nearly 8 billion gallons of water are treated by 
DORR equipment. 


~ ~ N < 
THE DOR COMPANY «+ ENGINEER 


ABOVE: Celulosa Argentina is the 
largest alkaline process pulp mill 
in South America. Located 200 
miles above Buenos Aires on the 
Parana River, its clear process 
water is provided by two 90’ diam- 
eter Dorrco Hydro-Treators * which 
remove turbidity, color, and algae 
from 25 M.G.D. of river water. 
Turbidity removal has averaged 
97% since initial operation of the 
Hydro-Treators, one of which is 
shown above. 


*Reg. U.S. Pat. Off. 


Gspion tools TODAY to mect tomorrow’ demand 


STAMFORD, CONN. 


Offices, Associated Companies or Representatives in principal cities of the world. 


Vol. 36, No. 3 


March 1953 - TAPP I 


DRYER FELTS 


Winning combination 


Craftsmanship, quality control, and 


unique conditioning all combine to make 


ASTENS ace-high with papermakers. 
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ADDRESS OF THE PRESIDENT 


Next Thursday, February 19, will end nine years 
during which I have had the privilege of serving you 
as a member of the Executive Committee and as an 
officer of National TAPPI; and there are a number of 
things that I would like to tell you at this time. 

But first I wish to thank you for the privilege that 
you have given me; it has been one of the greatest 
experiences of my life. Also, I wish to pay tribute to 
the loyalty and unselfish effort of the men that I have 
seen working for you as members of your Executive 
Committee. 

Their devotion to your interest is something that one 
has to see to appreciate; but I hope to give you a per- 
sonal picture as I have seen it. Also, I would like to 
tell you some of the recent developments that have been 
taking place in National TAPPI and some of the prob- 
lems the Association is facing. 

When first I was asked if I would serve on the Execu- 
tive Committee, I will confess I accepted with a feeling 
of curiosity about its duties, its attitude, and how it 
reaches its decisions. Many of you must be curious 
too; but your interest should be more than curiosity 
and more than your personal interest in TAPPI, as it 
is a matter of concern for your future and for that of 
your company. Let me explain what I mean. 

When I was introduced to the paper industry over 
30 years ago, the technical men were groping through a 
maze of unknown relationships in an industry that 
seemed to cherish a pride in the fact that it was more 
an art that a science. Several progressive companies 
had developed technical departments for control and 
research; but many were without technical help of any 
kind. Some mills had ‘‘a chemist’’; most engineering 
was done by consulting firms; and most mill managers 
would have laughed if you had suggested that they 
would find a physicist helpful. 

Even then, there were.mill managers. who could not 
believe that a man in a laboratory could tell you how 
much rag was in a sheet of paper. pH was still a mys- 
terious term; and I can remember trying to explain 
it over the long distance telephone. Sulphate pulp 
could not be bleached satisfactorily and most paper 
machines had the old fashioned couch rolls. The fast 
running paper machines, as we know them, seemed as 
wild a dream as some of our ideas about space ships. 

Consider the difference today. All progressive mills 
have large technical staffs; and those companies best 
equipped for research, engineering, and quality control 
are the ones that realize the largest profits and are in 
the best position competitively. 

Some of this change can be attributed to natural 
development; but I know all of you will agree that the 
progress could not have been half as great without the 
information that has been gained and made available 
through TAPPI. 

It is evident that the future of your company and the 
future of you as an individual connected with the paper 
industry depend upon a continuation of the progress that 
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has been made in the past. It is also evident that 
it is of paramount importance that TAPPI continue 
to contribute toward that progress. 

So let us consider for a few minutes the factors that 
have made TAPPI’s contributions so valuable. 

Although many good books have been written on the 
manufacture and the characteristics of pulp and paper, 
the real literature of the industry is to be found in 
papers presented at meetings, in magazine articles, and 
in books on specific subjects. 

In the entire industry no source of information com- 
pares with that.of the TAPPI publications. The papers 
presented at our meetings are prepared by members, 
with the backing of their companies, who give the 
Association time and talent far beyond what anyone 
could purchase. The monographs prepared by our 
committees summarize in less detail but in a readable 
form what is known about specific phases of paper- 
making. Our all-important bibliographies permit the 
investigator to locate original articles on any subject, 
and prevent these important articles from being over- 
looked and lost in the great volume of published mate- 
rial. 

More and more in recent years, papers presented at 
our local sections have been such as to merit National 
attention; and our new magazine T'app7 is making these 
available to the entire membership. 

Every member can appreciate the amount of work 
that these represent. Here he has direct evidence of 
the tireless efforts of our technical committees. Not 
so evident, but equally important is the work of the 
National organization that makes all of this possible. 

As all of you know, the National organization con- 
sists of two groups, the permanent employees in our 
Association offices in New York, and the Executive 
Committee including the officers. The latter is the 
governing body and determines the broad policies. 

Our Secretary and his staff are responsible for the 
actual administration, and it is to them, especially to 
Mr. Macdonald, to whom we should give the greatest 
credit for the success that TAPPI has achieved. On 
December 1, Mr. Macdonald completed his 25th year 
as Secretary of our Association. 

The efficiency with which they have handled the 
affairs of our organization, including the publication of 
our new magazine, with such a small staff is something 
at which I will never cease to marvel. I wish to pay 
tribute to the genius and untiring efforts of Mr. Mac- 
donald, and to say again that we are indeed fortunate 
in having his leadership. 

However, it is about the Executive Committee that 
I would like to tell you today, because you are less 
familiar with its duties and how it operates. I would 
like to do this on a very personal basis as one who is 
able to report to you directly some of the things I feel 
you should know about it. 

You will remember that I said that I was curious 
about this group and what sort of attitude I would find 
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THE VANDERBILT LABORATORIES 
Norwalk, Conn. 


¥. 


For Testing and Developing 
Methods of Improving 
Paper Products 


* 


R. 7. VANDERBILT CO., wn. 


230 Park Avenue, New York City 
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in its members. Certainly I did not anticipate all that 
I found. 

My first impression was the length of the Executive 
Committee meetings that were held periodically through- 
out the year. These involved long tedious discussion 
on matters of policy during which the various members 
submitted opinions from all angles. I was much 
impressed by the fact an answer that appeared logical 
when the problem was first stated, often proved to be 
entirely wrong after all of the facts were considered. 

Also, I was impressed that although each member 

supported his own view to a point where the argument 
~ often became heated, when the decision was reached 
on the basis of the majority’s opinion, none of the 
members carried away from the argument any ani- 
mosity or feeling that his idea had not been given proper 
consideration, nor would he hesitate to support just as 
strongly his own ideas on the next problem that was 
considered. 

Later I began to see evidence of the amount of time 
and effort spent by these members between the dates 
on which the meetings were held—time that you won- 
dered how they could afford and for which they received 
no reward other than the satisfaction of having done 
something for TAPPI. 

I had heard rumors that “‘politics’’ entered into many 
of the decisions. I wish to say that I have been unable 
to find any trace of anything of that kind in all of the 
years that I have been on the committee. In fact, I 
remember one case particularly in which a member 
surprised me by suggesting an action entirely con- 
trary to what his personal feelings must have been, and 
only because he felt that it was the fair thing to do. 

It was after many of these long discussions that the 
new magazine, Tappi, was started. Dared TAPPI 
undertake it? Could it be printed and distributed 
without a large increase in membership dues? What 
kind of a magazine should it be? What kind of papers 
should be included? How should they be edited? 
The discussion continued for meeting after meeting. 
The magazine’s success indicates that the final decisions 
were sound, although no one could anticipate Mr. 
Macdonald’s genius in this field nor anticipate the 
tremendous amount of work he had contributed to 
make it so outstanding. 

As I have already said, the loyalty and unselfish 
efforts on the part of the Executive Committee mem- 
bers is almost beyond belief. I am thinking of five 
men who made separate trips to Dayton when I had 
just come out of the hospital and could not travel. 
All of them could ill afford to take that much time from 
their work. One of them was in such poor health at that 
time that it was a question whether he could travel 
any better than I, yet he said ‘‘Just tell me when it 
would help for me to come and I’ll be there.”’ 

Also, I am thinking of a member of the Executive 
Committee who has a position of unusually great 
responsibility and whom I asked to serve as a Divisional 
Chairman. His answer was, “I am totally unfamiliar 
with what I should do, but if it will help, I will be glad to 
undertake it.” He carried out the work in the wonder- 
fully thorough manner characteristic, paradoxically, 
of men who have the least amount of time to spare. 

Purposely, I have refrained from mentioning any 
names as, if I started, I would not know where to stop. 
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Moreover, they are there in the lists of the Executive 
Committees that I have seen function in the years 
that I have been connected with the National organiza- 
tion. 

However, there is one name that I do wish to mention 
because he has not been on the Executive Committee 
for several years. That is Gunnar Nicholson who has 
given so much of his valuable time during the past year 
in developing a pension plan for the TAPPI employees. 
Also, I wish to mention the names of those on the com- 
mittee, Mr. Pringle, Mr. Price, and Mr. Kumler, who 
helped him with this work. 

Two years ago when my term as President commenced 
I had in mind several things I wished very much to see 
accomplished while I was in office. One of them was 
the adoption of a pension plan; but I had no idea then 
that work on this already had been started. So I 
have had the satisfaction of seeing this work completed 
while I was in office but without the less important self 
satisfaction of feeling that I was responsible for it. 

Have any of you ever taken part in deciding upon a 
pension plan? I had not, and it was an interesting 
experience to sit on the side lines and observe the 
amount of work that is necessary. The kinds of plans 
that can be selected and the variations of each seem 
endless. The task of selecting one that would best 
fit the needs of our organization was tremendous and 
the hours of work on this plan spent by every member 
of this committee, were greater than you can possibly 
imagine. They consulted with the personnel and legal 
departments of their companies and considered plans 
suggested by them and by various insurance companies. 
Some of the members even made staff experts from their 
companies available for help with the technical details. 

Finally, at a meeting of the Executive Committee 
in December, they presented a plan that was approved 
with slight changes recommended by some of the mem- 
bers. 

After the meeting I happened to remark to one of 
them that I wondered whether the members of TAPPI 
had any idea of the number of hours that had been 
spent by the five men who were working on this, and of 
the careful consideration that had gone into planning it. 
This member said to me, “I believe that is what you 
should tell the members of TAPPI when you talk to 
them in February. I believe that they would want to 
know something of the efforts and of the sincerity with 
which their interests are considered in these meetings of 
ours.”’ It is the result of that suggestion that I am 
bringing you this message. 

However, although the task of this committee was 
greater than many other projects, I wish to point out 
that I have no intention to single it out from others 
that have been carried out in a similar manner, It 
does furnish a recent example of the kind of work that 
is being done. 

Another development that was started some time 
ago, but that has increased in importance during the 
past two years, centers in our Research Appropriations 
Committee. Ten requests for Research Appropria- 
tions were approved in 1951 and eleven more in 1952. 
All of these have been carefully scrutinized by the 
members of the Research Appropriations Committee 
and granted on the basis of the benefit that would be 
derived by the members of TAPPI. Several were 
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refused on the basis of being a duplication of previous 
work or not being of sufficient general interest. 

It seems to me that money spent in this way to im- 
plement the work of our committees is one of the most 
desirable uses of TAPPI funds because the information 
obtained through research projects benefits all the 
members of TAPPI; providing the money is spent 
wisely. 

First, we must be sure that we limit such research 
grants to amounts that TAPPI can afford. It would 
be easy to make commitments that would embarrass 
TAPPI financially. 

Second, we must be certain that money spent in 
this way results in information that is of sufficient 
general interest that the majority of our members 
would approve the expenditure. This is often a dif- 
ficult decision. 

The Research Appropriations Committee is being 
very conscientious in both of these respects. If, 
in their efforts to spend your money to your best 
interests, the members of the Research Appropriations 
Committee should refuse some of your requests, I 
hope that you will understand that it is because they 
feel deeply the responsibility that has been given them. 

I have told you some of the problems of the Executive 
Committee. There are many others, of course, that 
have been solved during the past years and many 
that still face it. Among others, the growth of TAPPI 
makes it inevitable that sooner or later we will have 
to have larger offices and a larger staff. However, 
knowing the men who are your officers and Executive 
Committee for the coming years, I can assure you that 
the decisions that lie ahead will be well made and that 


you can count on the continued progress of TAPPL. 

Although, in this little talk, I have tried to tell you 
something of the work of the Executive Committee, 
it also has been, in a way, a tribute to its members who 
have been serving you so faithfully. 

However, I wish to pay tribute to others who have 
been serving you just as faithfully. 

During the past year we have lost two men to whom 
TAPPI owes a great debt. 

In March we lost B. W. Seribner who for over 25 
years was Chairman of our Paper Testing Committee 
and was responsible for many of our testing methods. 
To him we owe our appreciation of his years of untiring 
service and devotion to the interests of TAPPI. 

Now within the last few weeks we have lost Dr. C. J. 
West, author of all of our bibliographies and Chair- 
man of the Editorial Board of Tappi. You all know of 
Dr. West’s international reputation, and how for- 
tunate we have been to have such a man give so freely 
of his time and energy. I believe all of you know 
what his loss means to TAPPI. 

I wish to pay tribute to both of these men, not only 
because of what they have done for us and because in 
them TAPPI has lost two good friends, but also as 
personal friends whom I will miss more than I can tell 
you. 

As long as TAPPI has men like them and such as 
those who will be directing its destinies in the foresee- 
able future, I know that all of us can rest assured that 
its future is safe. 

KENNETH P. GEOHEGAN, President 
Technical Association of the 
Pulp and Paper Industry 
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Individual sections are driven by separate adjustable- 
speed motors, ranging in size from 20 through 350 hp. 
Speed settings and adjustments are made on the master 
control, which provides a reference speed to govern 
over-all speed of the machine. A Reliance Section Inter- 


lock Regulator on each section motor maintains: 
the section at a set relationship to this reference 
This provides stability and precision of drawl 
sections, uniform over-all speed, and the abilityi 
wide speed changes on the machine without a 
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inier, driven and controlled by Reliance sectional electric 
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itor with electronic control makes Reliance-engineered 
ives readily adaptable to all practices and conditions in the 
eration of any machine. 


hen you consider purchase of a new machine—or change- 
er to a sectional drive on your present machine—it will pay 
u to call Reliance. Nearly 50 years of experience in engi- 
ering coordinated motor drives is at your service. D-1450 
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On the three eight-roll calender stacks, the Reliance cont 
provides a new and very effective methed of taking up sle 
without disturbing the draw setting through this secti 
Typical operators’ control stations appear in foreground. 


Master control station. Micrometer dial turns through 
revolutions, each calibrated into 100 divisions, permttti 
accurate presetting of speeds within less than % fpm. 


Reliance Multiple Generator Set is conveniently located 
separate room beneath the drive area. Each generator ser 
one machine section. Electronic and magnetic contr 
grouped in panels at right afford flexibility of individs 
section operation and adjustment. 
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dle various weights of kraft papers at speeds through 4000 fp 
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e Is the capacity of your dryer section 
adequate? Could you step up the speed 
of your wet end if you had more dryers ? 

Have you automatic transfers on your 
rope carriers ? 

Is the lubricating means automatic and 
leak proof ? 

Have you the required doctors on the 
wet end dryers? 

How about your steamfits and syphons 


BLACK-CLAWSON 
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—an effective drainage system ? 

Do you have air-operated brakes on 
your dryer section—remote control oper- 
ation? Inching drives? 

All such features and controls are 
present on the more recent dryer sections 
built by Black-Clawson. 

If required to enlarge your dryer, assign 
the work to Black-Clawson and include 
the above improvements. 
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Southern Sales Office: 937 Coventry Road, Decatur, Georgia 
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Subsidiary: B-C INTERNATIONAL, LTD., Greener House 
66/68 Haymarket, London, S. W. 1, England 
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THE PROGRESS OF RESEARCH IN THE PULP 
AND PAPER INDUSTRY 


Allen F Abrams 


Tue history of research is a tale of curious people 
—restless men seeking always for something different. 
There were Adam and Eve, testing a new fruit and end- 
ing up with leaves for clothing; the aborigine discover- 
ing fire; the alchemist pursuing the Philosopher’s 
Stone. These were the pioneers—solitary, secretive, 
untutored, yet laying the groundwork for our modern 
research. 

To the Chaldeans, at the time of the Late Stone Age, 
goes credit for the first experiment in recording com- 
munication. They used palm leaves, stones, shells, 
and tablets of clay. Crude as they were, these mater- 
ials and symbols were the beginning of our modern 
letters, newspapers, and magazines. Nearly 30 cen- 
turies later, at the time some of our giant California 
sequoias were just sprouting, a curious native in Egypt 
sliced a papyrus stalk, laminated a number of these 
strips together and made the first synthetic sheet for 
receiving symbols and drawings. But the King of 
Pergamum, an inventor in his own right and not to be 
outdone, scraped clean the inner part of sheep skin and 
made another material, parchment. For many cen- 
turies this skin was employed to produce books and 
manuscripts, especially in the monasteries where many 
beautiful examples are still to be seen. Throughout 
history religious people have played an important part 
in the development of the paper industry. 

In the 6000 years before the birth of Christ materials 
for transmitting thought were cumbersome and the 
methods crude. Then in the year 105 A.D. a Chinese, 
T’sai Lun, made a truly great invention. He shredded 
bamboo, rags, and other materials in water, dipped a 
cloth-covered frame into the suspension, permitted the 
water to drain off, and thus produced a sheet of paper. 
From that day on, these principles have been used in 
our industry, even in the design of high-speed paper 
machines. In China, T’sai Lun’s new material found 
rapid acceptance, and the Chinese went to work 
developing characters for writing and printing, possibly 


ALLEN ABRAMS, Vice-President, Marathon Corp., Rothschild, Wis. 
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looking to the day when they would be making laundry 
checks in America. Seven centuries elapsed before 
a printed manuscript was produced in China, but it was 
a dandy for the scroll was 16 ft. in length. Thus, a 
thousand years ago we had the Chinese version of 
“Gone With the Wind.” 

Meanwhile the enterprising Egyptians had been busy 
on a new use of paper, and one which was eventually 
to become our most important market—the trans- 
portation of things. In Cairo, during the eleventh 
century, some ingenious person had provided the mer- 
chants with paper in which they wrapped hardware, 
vegetables, and spices. This use created such a demand 
for paper and such a shortage in rags that the Bedouins 
searched old cities to recover cloth bands from the dead. 
Nearly 800 years later a similar shortage of rags de- 
veloped in the United States, resulting in the importa- 
tion of mummies so that the shrouds could be used to 
make food papers. Certainly research in sanitation 
had progressed slowly. 

Up to the fifteenth century, the art of printing as 
practiced in China and Japan had developed little 
because of poor equipment and the multitude of charac- 
ters. Early in that century Johann Gutenberg in 
Germany was making a compact with his partners for 
working out secret processes of printing. In fact, 
these were so secret and the results so startling that the 
authorities suspected Gutenberg of practicing magic— 
a rather natural supposition as the alchemist was still 
strongly in evidence. Gutenberg’s 42-line Bible, 
printed with movable metal type on paper never since 
excelled, started European publications on a grand 
scale. His research in printing yielded inventions of 
incalculable value, resulting in a rapid spread of litera- 
ture throughout Europe, and eventually bringing an 
enormous demand for paper. Thus progress in one 
field stimulates the use of products from another field. 

The increased need for paper set inventors to de- 
veloping improved equipment and to installing paper 
mills. Within the century there were mills in England 
and in many European countries. Incredible as it may 
seem and much as they would dispute it today, the 
Russians built no mill until many years later. In the 
United States the first paper mill was built by William 
Rittenhouse in 1690, near Philadelphia. Such an 
event called for a eulogy by Richard Frame: 


“The German-Town of which I spoke before 
Which is, at least, in length one mile and more 
Where lives high-German people, and low-Dutch 
Whose trade in weaving linen cloth is much 
From linen rags good paper doth derive 

The first trade keeps the second trade alive.’ 


Throughout the world paper mills were drawing so 
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heavily on their principal raw material that an acute 
shortage of rags was developing. The British hesitated 
to bring rags into their country because of a plague 
brought about by these importations, and they had 
issued an order prohibiting the use of linen or cotton 
burial shrouds. In the United States the heavy drain 
called for numerous advertisements such as the one in 
the Virginia Almanack of 1749: “The printer hereof 
having a paper mill now at work near this city, desires 
all persons to save their old linen rags for making 
paper. ... Old thread stockings which can be used no 
other way will make good paper.” 

By the time of the Revolutionary War rags were so 
scarce that the price had risen to nearly $2.00 per Ib. 
In 1786, to save material, the Philadelphia Society of 
Sciences was offering a prize for the best way of pro- 
tecting paper from insects. The American Company 
of Booksellers had struck a gold medal to be awarded 
the person who would prepare good paper from material 
other than cloth. It had now become crystal clear 
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that the paper industry faced a limited future unless a 
more abundant raw material could be found. Neces: 
sity, the mother of invention, was looking to research 
for the fathering of her child. 

Into this picture, during the latter part of the eigh- 
teenth century, came Dr. Jacob Christian Schaffer, a 
German clergyman, whose principal activity seemed 
to be outside the church. Schaffer experimented with 
more than 80 vegetable fibers, not so much to make 
good paper as to indicate the vast variety of vegetation 
available for the purpose. Reaumur, the French 
naturalist, had already observed how the wasp made 
fine paper for its nest from wood fibers. Schaffei 
used these nests to produce sheets, then went on tc 
other materials such as hemp, bark, straw, corn husks, 
and even a few species of wood. Perhaps it was Schaf- 
fer’s monumental six-volume work which set Matthias 
Koops to experimenting in England. Little is known 
of his history, yet to Koops goes credit for the first use 
of vegetable fibers on a commercial scale. A major 
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part of our present industry is based on the work of 
Koops, a great researcher and a man of vision. In 
1800 he published a remarkable volume on paper made 
solely from straw and wood, commenting in the book 
that ‘the art of papermaking ought to be regarded as 
one of the most useful which has ever been invented 
in any age or country; for it is manifest that every 
other discovery must have continued useless to society 
if it could not have been disseminated by manuscripts 
or by printing.” 

By his very nature the research man is ahead of his 
times, so that Koops had an indifferent reception from 
the English papermakers. ‘Together with several other 
men he built a large mill which went promptly into 
bankruptcy, leaving many disgruntled stockholders 
and distressed employees. The way was now open for 
Freidrich Gottlob Keller in Germany to benefit from 
the studies of Reaumur and Koops. Observing that 
the wasp scraped fibers from wood, Keller used this 
principle in the development of a wood grinding ma- 
chine. In later years this first process of making wood 
pulp was to give the world cheap paper, especially for 
newsprint. 

Almost simultaneously with Keller two Englishmen, 
Burgess and Watt, were experimenting with the diges- 
tion of wood by various chemicals. From this research 
came our modern soda process, so little appreciated by 
the British that the newspapers derided the inventors, 
causing them to come to the United States. Here they 
established a plant at Manayunk, Pa. the first to make 
chemical pulp on a large scale. Our improved patent 
system had then been in effect for several years, en- 
abling Burgess and Watt to secure coverage in 1854. 
The incentive and protection offered by this system 
were to be revealed constantly in the years ahead 
as more inventors concentrated their talents on paper 
making needs. 

In Paris, Benjamin Tilghman had set up a laboratory 
to investigate the action of sulphurous acid on fats—a 
study quite unrelated to pulpmaking. The acid solu- 
tion was kept in a barrel and Tilghman’s observant eye 
noted that the wood of the barrel, was becoming soft 
and fuzzy, A few years later on visiting the soda 
pulp plant at Manayunk, Tilghman recalled his ex- 
periments in Paris. This set him to studying the effect 
of sulphurous acid on wood at high temperature and 
pressure. The principle of the sulphite process, in- 
volving the use of a lime base, was then tried out in a 
large digester. After battling for months against 
leaks caused by faulty linings, Tilghman and his brother 
gave up in discouragement, having lost their shirts 
and two years of hard work. At this point Carl 
Ekman, a Swede, took over the process, which he per- 
fected and put into commercial operation. Within a 
few years another Swede, Carl Dahl, had invented the 
sulphate process, the last of our three principal chemical 
methods of making pulp from wood. 

For over 1700 years the world had been dependent 
almost entirely on rags as the raw material for paper. 
Now, in less than a century, research workers in 
England, France, Germany, Sweden, and the United 
States had opened up a vast new source of raw material 


and the cylinder, both based on the work of T’sai Lun. 

At the beginning of the twentieth century the pulp 
and paper industry was in a strategic position, well 
supplied with the raw materials and the equipment 
required for unlimited development. Now the urgent 
need was to expand the use of present products and 
to create new products. Even though it was little 
recognized at that time, research was presenting a 
golden opportunity to the scientist and engineer of 
curious mind. But would they be able to conquer the 
skepticism and the inertia of the times? In 1900 there 
were relatively few engineers and scientists in the 
United States, and most of these were suspected of 
having halitosis. In 1910, at the time the Forest 
Products Laboratory was established to study wood, 
only a handful of paper mill chemists could be found. 

Then, on Feb. 19, 1915, 38 years ago to the day, a 
significant meeting took place. Twenty-seven men 
gathered in New York and after due deliberation de- 
cided to organize the Technical Association of the Pulp 
and Paper Industry. Among its objectives were to 
be the promotion of research and the interchange of 
ideas among its members. As subjects of immediate 
investigation TAPPI set out to establish a method for 
testing pulp; to formulate standard definitions for 
grades of paper; to suggest a new unit for buying pulp- 
wood; to find uses for by-products. Certainly no 
one could accuse the founders of TAPPI of having gran- 
diose plans, nor could anyone venture that on its thirty- 
eighth anniversary this great organization would in- 
clude more than 5000 scientists, engineers, managers, 
and production men. 

Arthur D. Little, official chemist of the American 
Pulp and Paper Association, had been telling business 
men that ‘‘the price of progress is research, which alone 
assures the security of dividends” warning that industry 
faced failure unless it made use of the technical man. 
A few pulp and paper companies had responded but 
business men generally were unimpressed. Then came 
World War I, and some of my associates here will re- 
call that the use of poison gas called us suddenly into 
service, gave the scientist a lift, and brought research 
to the foreground. : 

In 1920 a forward looking paper manufacturer, 
D. C. Everest, was saying “it is safe to say that only 
those organizations in which the program of research 
was definite have succeeded in placing the manufacture 
of their product on a sound basis.”” Nearly a quarter 
of a century later TAPPI was to recognize his vision 
by rewarding him with its gold medal. Research lab- 
oratories were being installed, TAPPI membership. 
was rising, the engimeer and scientist were now per- 
mitted in the mill unscathed. The industry was de- 
veloping new products, expanding rapidly, and ac- 
quiring more problems. The technical man was being 
used in research, in manufacture, and in sales. Ernst 
Mahler and his associates had founded The Institute 
of Paper Chemistry in 1929 to train college graduates 
for responsible positions in the paper industry. 

Then overnight the depression hit and industry began 
to tighten its belt, too often by dispensing with the 
research staff. An editorial in Industrial and En- 


and had developed the presently used processes of 
pulpmaking. In that same period there had been in- 
vented the two principal paper machines, the fourdrinier 


gineering Chemistry reminded “our captains of finance 
that research and the chemist have become permanent 
necessities for a successful industry.” Shortly we were 


. 
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FAWICK CLUTCHES 
PROVIDE 4-POINT 


SUPERIORITY ON 


Fawick Engineering Service is available 
or the solution of your sectional drive 
power transmission problems. Call or 
write the Main Office, Cleveland, Ohio. 


FAWICK AIRFLEX DIVISION 


FEDERAL FAWICK CORPORATION 
9919 CLINTON ROAD ¢ CLEVELAND 11, OHIO 


For further information on Fawick Industrial 


| Ar, 
Clutch and Brake Units, write to the Main 


Office, Cleveland, Ohio, for Bulletin 400-A. INDUSTRIAL CLUTC 4ES AND BRAKES 


-l 
> 


APPI - March 1953 Vol. 36, No. 3 2 


Count the Hours... 
Count the Profits 


Place one Butterworth Calender Roll in the stack 
with any other roll or set of rolls. Time it. See how 
many extra hours it runs without requiring turning 
down or refilling. Then figure what you have saved 


in down-time. 


Many leading mills have made this simple test. Now 
they are standardized on Butterworth Calender Rolls. 
They like the extra service time; they like the smooth, 


uniform surfaces produced by these long-life rolls. 


Made to specification and tested for hardness, smooth: 
ness and density before delivery. Furnished new or 
refilled for every calendering need—coated, super, 


glassine, embossing. Let us quote on your requirements. 
write or call H. W. Butterworth & Sons 


Pennsylvania — 187 Westminster Street, 
1211 Johnston Building, Charlotte, N. C, 


[butter 


CALENDER ROLLS 
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For full information, 
Bethayres, 
Re dk 8s 


Company, 
Providence, 


in another war economy, and to this day the demand 
for research scientists and engineers has never been met. 

Seldom can contemporaries assess adequately the 
age in which they live. Even so we shall recall changes 
brought about by research in our own industry, particu- 
larly during the past half century. In these years we 
have become better acquainted with our prime raw ma- 
terial, wood—recognizing it as an inexhaustible resource 
if properly harvested and renewed. We are learning 
how to plant trees properly, to double our cellulose 
yield with new species, to employ former weed trees,. 
to use our waste wood and lignin. Through the funda- 
mental researches of Cross, Bevan, Hazgglund, Heuser, 
Klason, and Schwalbe on cellulose and lignin we know 
how to make stronger, whiter pulps; with cellulose we 
have built new industries such as cellophane, rayon, 
and nitrocellulose; we have developed chemical prod- 
ucts of lignin for drilling oil wells, tanning leather, 
conditioning boiler water, making yeast, and flavoring 
ice cream. To improve the operations of our industry 
we have designed new equipment and accelerated our 
paper machines to 30 m.p.h. By the use of machinery, 
electronic equipment, and other gadgets we have light- 
ened labor, reduced human error, and made products 
cheaper and better. 

Statistically in 50 years, the population of the United 
States has doubled but scientists and engineers have 
increased ten times. The per capita consumption of 
paper has risen six times and the total use twelve times. 
By transmission of thought and information through 
newspapers, magazines, books, and by correspondence 
we have become the best informed people in the world. 
Through the transportation of things in containers, 
bags, boxes, and other wrappings, industries have been 
created, diversified, and accelerated enormously. 

Gone are the unsanitary times of the open cracker 
barrel, the naked toothbrush, the common drinking 
cup and towel. Present are the days when industry 
demands a whole gamut of papers, and the housewife 
revels in an array of disposable paper articles. Today 
no city or industry could be planned or built, no mer- 
chant could carry on, no business could run, no govern- 
ment could operate, should our paper mills close down. 
Only sixth in size of the nation’s industries, we are near 
the top of the list in importance. 

All this has been brought about by the combined 
efforts of the man who dreams and the man who exe- 
cutes. For the research of today is different from the 
alchemy of yesterday in its organization and operation 
as a business and in its integration with other segments 
of our industrial life. Now we have the acceleration 
brought about through cooperation and the interchange 
of ideas—by organizations such as TAPPI, in schools 
such as The Institute of Paper Chemistry, through 
modest men working in little appreciated fields— 
Clarence West who spent his lifetime compiling and 
publishing vital information, Dard Hunter circling the 
globe to collect and publish by his own hand the history 
of our great industry, Roger Griffin in his development 
of standards. 

In his very nature the true research man is a modest 
individual, generally unvocal and seldom pictured as a 
Man of Distinction or nominated for Man of the Year. 
Deficient in selling his own wares, he needs the under- 
standing, and he solicits the help, of others. Like a 
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NERAL CHEMICAL 


ODO CHEMICAL 2 
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Among the many “Basic Chemicals for Ameri- 
can Industry” which General Chemical pro- 
duces, the following are widely used by the 
Paper Industry. For your requirements, write 
or phone the nearest General Chemical office 
listed below. 


KRAFT PULP ADHESIVE 
Salt Cake Sodium Silicate 


Glauber's Salt (Waste Neutral Salt) 
WATER & WHITE WATER 


SIZING & pH CONTROL TREATMENT 
Aluminum Sulfate, Standard Aluminum Sulfate 
Aluminum Sulfate, Liquid Sodium Silicate 
Sulfuric Acid Chrome Alum 

Sulfuric Acid 
COATING 


For Other Uses: 


Aqua Ammonia 

Copper Sulfate 

Disodium Phosphate, Anhy. 
Hydrochloric Acid (Muriatic) 
BLEACHING Nitric Acid 

Sodium Silicate Sodium Bisulfite 

Sulfuric Acid Sodium Fluoride 

Sodium Metasilicate 

Sodium Sulfite, Anhydrous 


Sodium Silicate 
Tetrasodium Pyrophosphate, Anhy. 
Sodium Tripolyphosphate 


PARCHMENTIZING Sodium Thiosulfate (Hypo) 
Sulfuric Acid Trisodium Phosphate 
DE-INKING For the Laboratory or for Special 


Applications: Baker & Adamson 


Sodium Silicate ? 
Reagents and Fine Chemicals 


Tetrasodium Pyrophosphate, Anhy. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Offices: Albany * Adianca * Balumore ¢ Birmingham ¢ Boston * Bridgeport * Buffalo 

Charlotte © Chicago * Cleveland * Denver * Detroit * Greenville (Miss.) * Houston 

Jacksonville * Kalamazoo * Los Angeles * Minneapolis * New York °¢ Philadelphia 

Picsburgh * Providence * San Francisco * Seattle * St. Louis * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee 


In Canada: The Nichols Chemical Company, Limited ° Montreal * Toronto * Vancouver 
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ELMENDORF 
TEARING TESTER 


Measures the internal tearing resistance of paper, 
textiles and sheet materials in gram-centimeters, 
Dependent upon gravity for its operation; the read- 
ings must be correct. Any two Elmendorfs anywhere 
will perform. alike under like conditions. Tearing 
resistance is the most practical test for predicting 
wearing quality. It is a measure of service. TAPPI, 


ASTM and Federal Standard. 


pacities. 


Made in many ca- 


THWING- ALBERT 


INSTRUMENT COMPANY 


5383 Pulaski Avenue 
Philadelphia 44, U.S.A. 


physician the researcher can only diagnose the trouble 
and suggest the remedy. Nor can the researcher, 
any more than the physician, predict in advance of a 
blessed event the time of arrival and whether the baby 
will be stillborn, or as to what may be the color, traits, 
and even future value of the child. Yet some hard- 
headed industrialists would demand of the researcher 
what they would never ask of their doctor. 

Research in the pulp and paper industry has not 
advanced as rapidly as we should like to have it. 
In a recent study we found that only 50 companies, 
out of more than 500 in the industry, have research 
staffs with ten or more scientists. All of these com- 
panies have highest financial rating and 80% of them 
are listed on the New York Stock Exchange. Their 
research organizations employ about 1000 scientists, 
together with auxiliary personnel, spending a total 
of approximately 20 million dollars per year. Since 
these companies produce about one half the tonnage 
of the industry we estimate their sales at 3 billion dol- 
lars. We then conclude that they are spending on 
research not more than 0.7 cent out of each sales dollar. 
The remaining companies are investing less than this 
in research, so that our industry is on the low side in 
comparison with others. In fact, many companies 
will allot more to such functions as advertising and 
property insurance than to this form of protection for 
the future. 

One reason for the low expenditures on research lies 
in the difficulty of measuring its accomplishments. 
The manufacturing department comes up with an 
impressive exhibit of units produced and the sales de- 
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partment points with pride to the dollars it has take 
in. The research man has no such simple gage, an 
many directors of research would have fewer ulcers 1 
they did have an adequate check on their activities 
Some companies have procedures for crediting researc! 
with a part of the benefits from new and improved prod 
ucts and processes developed through research 
Employing these credits, such companies cite return 
of as much as five to ten times the entire cost of operat 
ing the department. 

Most research men would prefer to have their contri 
butions judged by the general health and progress ¢ 
their companies and their industry. They urge tha 
we have more fundamental fact finding, withou 
relation to any specific objectives, because out of thes 
apparently purposeless investigations have come som 
of our greatest discoveries. They view with gratitud 
the contributions of men such as T’sai Lun, Gutenberg 
Koops, Fourdrinier, Keller, and Cross. For throughou 
our whole history we have seen in these men the workin 
of the research mind on a grand scale—curious, ac 
quisitive, relating one observation to another and even 
tually bringing vast benefits to humanity. In the utte 
disregard of the research mind for racial or geographica 
boundaries, we have had examples of cooperation an 
synergism of the highest order, idea stimulating idee 
developments of one field benefiting another. 

Throughout our long history we have observed th 
inertia and the cruelty of the mass mind, resistin 
change, heaping derision and discouragement on th 
man who would pioneer. Yet finally we have foun 
vindication of our own opportunity system, demon 
strating to explorers the risks they must run but offerin 
reward and protection to those who will persevere 
With Mathias Koops we can say “History furnishes u 
with numerous examples of one discovery giving birt 
to others, and if my success . . . should incite activ 
and industrious artists to make further improvement 
in their various manufactures, my feelings will be ampl 
gratified.” 

Now, to the young men of our industry, a partin 
word. More than ever before we need fact finders an 
the application of science and engineering to our busi 
ness, that we may outdistance competition from othe 
industries. You young men should become bette 
acquainted with the tree, the very foundation of ou 
industry. Study its habits—how to develop hardie 
strains, how to produce cellulose faster, how to wast 
less through fire, pest, disease, and in our logging prac 
tices. Look with a critical eye at the methods an 
equipment for manufacturing pulp and paper, sinc 
many of these are overdue for change. Keeping i 
mind that paper is still the cheapest and most versatil 
sheet material, concentrate your energies on improvin 
present products and on finding new products and mai 
kets. Above all, since you are the hope of our industry 
learn how to express yourselves clearly, that you may k 
able to sell your findings to the man who can put ther 
to use. 

The great developments of the future will com 
through the man who is curious, observant, persisten 
The climate of these United States is a favorable one fe 
the man who has the will to succeed. Let no one te 
you that the day of opportunity is closing. For yo 
the sun has Just begun to rise. 
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to work for you 


The Jackson & Church engineering team is 
ready to solve any problem involving the use 


of any Jackson & Church equipment. 


JEL 


For any J-C product, for the most difficult or unique installation prob- 
lems, call on the Jackson & Church engineering department for plans 


and practical advice. 


The competent specialists in our engineering department will aid in 


your planning to insure your continued satisfaction with Jackson & 


Church equipment. 


Manufacturers of J-C warm air heating equipment, pulp 
processing equipment, pre-plasticizing plastic molding 


presses, and concrete block and brick machines. 


JACKSON & CHURCH CO. J sacinaw, michican 


Work well done since eighty-one 
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4. Spring-loaded 
no-backlash drive 


1. Center line of 
slidewire and shaft. 


2. Control cams 5. Control slidewires 


6. Measuring slide- 
wire 


3. Balancing motor 


This partially dis-assembled view of Speed- 
omax shows its two-phase Balancing Motor 
and gears, with a typically “heavy” load of 
slidewires and contacting cams for signal and 
control devices. Several more cams, etc., can 
be added if necessary; only practical limit 
is physical space on shaft. Smoothness in 
operating many contacts is an outstanding 
Speedomax ability. 


Amplifier which feeds the Speedomax bal- 
ancing motor the controlling half of its 
power. Torque gradient is especially high 
where needed most—around balance point— 
for prompt, positive balancing. This Ampli- 
fier leads its field by large margins in 
sensitivity and in power output. 


Good circuit engineering 
shows in this Slidewire’s & 
non-inductive wiring and 
in the absence of any flex- 
ible leads which might 
form inductive loops. 


L&N 
CAREER OPPORTUNITIES AT 
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Jrl. Ad. ND46(8) 


POWER IS 
PERFORMANCE 
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... and Speedomax Instruments lead 
with “huge” 12-watt balancing mofors! 


e Power underlies good performance, in 
instruments as in automobiles, machine 
tools or rolling mills. That’s why L&N 
engineers insist that an automatic instru- 
ment should operate as positively and 
promptly as any other high-grade machine. 

Even the first null balance potentiom- 
eter Recorder we built, back in 1911, which went to a steel 
mill, had a 110-volt motor instead of a spring drive to run its 
balancing mechanism, chart and signalling contacts. And, 
while its pioneering of balance-method measurement attrac- 
ted the most attention, its ample power certainly helped 
establish L&N Recorders as the coming idea in process 
Instrumentation. 


Power has done the same for Speedomax instruments. 
Twenty years ago, Speedomax pioneered the electronic idea 
of measurement—in a husky, powerful piece of equipment. 
Today’s models have from 2 to 4 times more power in their 
balancing motors than any other current models of electronic 
controllers, recorders or indicators. 


This power means superior performance in both load- 
carrying and speed. Load-carrying ability applies especially 
when the motor operates, in addition, an unusual number of 
contact devices. But even the most usual Speedomax jobs— 
automatic control, for instance—can call on the instrument’s 
power for high operating speed in handling the normal number 
of control devices. The strong, wide-faced, rigidly-mounted 
cams and gears so typical of Speedomax instruments start 
moving instantly, move rapidly and stop dead still without 
coast. Signalling and control action is correspondingly crisp 
and precise. 

Speedomax for industrial use is described in Catalog ND46 
(1); additional information for unusual applications is given 
in Technical Publication ND46(1). Either will be sent on 
request by our nearest office or from 4909 Stenton Ave., 
Philadelphia 44, Pa. 
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BeW 


RECOVERY UNITS 
SERVE 3 MILLS 


Since 1945 a succession of B&W Re-. 
covery Units have been installed in pulp mills 
of the Weyerhaeuser Timber Co. at Longview, 

Wash. and Springfield, Oregon. Another is 
now on order for Everett, Wash. 

Service satisfaction from the earlier 
B&W Units—their highly efficient chemical 
and heat recovery, high steam production, 
and elimination of routine hand lancing while 
operating at rated capacity—were a factor in 
Weyerhaeuser’s selection of the two most 
recent B&W Black-Liquor Recovery Units 
for installation at Longview and Everett. First 
of these is the 300-ton unit illustrated; the 
Everett unit will have a capacity of 350 tons. 

This repeat story at Weyerhaeuser is 
one more indication of confidence based on 
service-proved experience . . . further support 
for the reputation B&W has established 
through years of serving the pulp and paper 


industry with efficient, modern recovery equip- 


ment. The Babcock & Wilcox Company, \ EZ 
Boiler Division, 161 East 42nd Street, New 3 i 


Work 17; IN. Y. 
—tip fpr 


esos 


New 300-ton BEW Black-Liquor Recovery Unit 
now in operation at the huge integrated wood-use 
center of the Weyerhaeuser Timber Co., at Long- 
view, Washington 


4 


GREEN LIQUOR 
OISSOLVING TANK 


STEAM COIL 
AIR HEATER 


FORCED 
ORAFT FAN 


| BABCOCK 
&£ WILCOX 
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SIAMESE TOUR BOSS 
L. D. CONSTRUCTIONS 


Designed to satisfy 
your requirements 


by 
BARRELL 


FASTER UNIFORM DRYING 
ECONOMICAL OPERATION 
DEPENDABLE SERVICE 


Melstetes SALES 


Lawrence Duck Co. William L. Barrell Co. 
Lawrence, Mass. 52 Chauncy St. 
"Since 1853” Boston, Mass. 
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Two National Direct Dyes 
particularly suited 


for coloring 


BLEACHED AND 
SEMI-BLEACHED 
'y FAST ORANGE CGP ae " BLEACHED KRAFT PULP KRAF | FIBERS 


These direct-dyeing National colors produce very 
form shades with good all-around fastness properties. 
They are reasonable in cost, easy to use and 
particularly adaptable to bleached and semi-bleached 
ohate pulp. Combinations of National Erie Fast Orange 
WSP Conc and National Erie Fast Orange CGP, for 


instance, will produce almost any shade of orange. 


Our Color Service Laboratories are always available 


ERIE FAST ORANGE WSP CONC ON BLEACHED KRAFT PULP 


to give you prompt help on any paper-color problem 


ational /tniline Viper Dyes 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N.Y. 


Boston Providence Philadelphia Chicago San Francisca 
Portland, Ore. Greensboro Charlotte Richmond Atlanta 
Columbus, Ga. New Orleans Chattanooga Toronto 
BLOONS 


YES 


lited 
hemice 


“IMPCO” All Stainless Steel |!’-6” diameter x 16’ Vacuum 
Washers recently installed in the new 400 ton sulphite bleach 
plant at Puget Sound Pulp and Timber Company. Chlorinagion 
Washer with stainless steel extradfr roll and two air-loa@ed 


press rolls is shown at the right apd the Hypochlorite Washer 
is shown at the left. &; 


§ the production of bleached pul 


B keep pace with increasing 
lem today. To do this - and ye 


Raintain uniform high quality 


: sabigp 
is another. 


In both ins€ances, these are problems which need individual solutions. To 
solve them, equipment designed for your own particular plant is needed. 


That is why “IMPCO” “tailored-for-the-job” design can be the answer 
for you. 


Every “IMPCO” Bleach Plant Washer is correctly engineered to fit your 


needs, to give you the necessary flexibility in tonnage and above all, quality pro- 
duction. 


If you are planning a new bleach plant or an increase in pro- 
duction in your existing plant, “IMPCO” offers you a complete 
line of equipment for any type of system, including chlorine 
dioxide. 

With an experienced “IMPCO” representative working step- 
by-step with your engineers, you can be sure of the answer that 
is best for you. IAADD ) DADED 
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Cerrire* is a very light, porous filler 
which enables you to build a highly desirable 
combination of properties into your finished 
sheet. By adding the proper grade of Celite to the 
furnish, you can obtain higher brightness and 
Opacity, at extremely low cost. Celite is especially 
effective when used with titanium dioxide, and it 
may also be employed alone. 


Moreover, even small quantities of Celite greatly 
improve ink receptivity and absorption. In fact. 
Celite makes all grades of paper much more ab- 
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m helps turn out 
better quality sheet... 


Improves 
ink 
receptivity 


sorptive than any other filler or pigment regularly 
used in paper. Surface smoothness and reduction 
or elimination of gloss may also be achieved. 


Because of its unique properties, Celite not only 
improves the finished sheet but it aids suspension 
and formation, too. A Celite tield engineer will 
gladly show you how Celite can help you produce 
better paper at lower cost. For his services, simply 
write Johns-Manville, Box 60, New York 16, 
N. Y. In Canada, 199 Bay St., Toronto 1, Ontario. 
No obligation, of course. 


*Celite is Johns-Manville’s registered trade mark for its diatomaceous silica products. 


PRODUCTS 
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JM Johns-Manville CELITE PRODUCTS 


FOR THE PAPER INDUSTRY 


You could hardly find 
a pulp or paper mill... 


...for which instrumentation was not 
engineered at 


FOXBORO 


Process control instrumentation for nearly 
every leading pulp and paper mill in the 
United States and Canada has been 
engineered at Foxboro. The reason is 
simple. Foxboro engineering is based on 
acknowledged leadership — in knowledge 
of the industry’s requirements, in research, 
in application experience, in product 
design and diversity. 


In the labs and on the drawing boards at 
Foxboro, today, are tomorrow's develop- 
ments for pulp and paper processes... 
developments that will carry on the 
Foxboro tradition of originating the 
instrument systems that boost 
production and increase 
quality and uniformity 
throughout the industry. 


The Foxboro Company, 
783 Neponset Avenue 
Foxboro, Mass., U.S.A. 


Leading mills know that extensive use of advanced 
instrumentation leads to operating efficiencies never 
before possible. Significantly, of the industry’s 
newest mills, an overwhelming majority selected 
Foxboro to engineer and supply mill-wide 
instrumentation. Typical examples include: 


*Rayonier, Inc., Doctortown, Ga. 


* 
Buckeye Cellulose Corp., Perry, Fla, In the plans for nearly every modern mill, many hours of creative 


Riegel Carolina Corp., Acme, N. C : - : : 
j ’ . ore x . « « Bay 
Brown Co., Berlin, N. H. viel pee work like this AT FOXBORO have played 


Southern Paperboard Corp., Port Wenthworth, Ga. 
Macon Kraft Company, Macon, Ga. 
Weyerhaeuser, Pulp Div., Longview, Wash. 
Weyerhaeuser, Pulp Div., Springfield, Ore. 
Marathon Paper Mills of Canada, Ltd., Marathon, Ont. 
Long Lac Pulp & Paper Co., Ltd., Terrace Bay, Ont, 
Columbia Cellulose Co., Ltd., Watson Island, B. C, 
Sorg Pulp Co., Ltd., Port Mellon, B. C. 
St. Lawrence Corp., Ltd., Red Rock, Ont. 
Fraser Companies, Ltd., Newcastle, N. B, 
MacMillan & Bloedel, Ltd., 
Harmac Div., Nanaimo, B. C, 
“Under construction 


OXBORO instrumentation 


REG. U.S: PAT. OFF. 


FACTORIES IN THE UNITED STATES, CANADA AND ENG lau 
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INTEGRITY is as much a part of 
| Rice Barton paper machine 
NOW 
as it was in 1837 


Conkey Long Tube 
Film Type Evaporator 


Conkey Long Tube Type Evaporators for the 
concentration of sulphate, soda and semi- 
chemical black liquors meet the economy 
and continuous automatic operation require- 
ments of modern pulp mills. 

Each Conkey Integral Type Evaporator 
Body is a unit construction comprising heat- 
ing element, vapor body, and centrifugal 
type entrainment separator in a single self- 
supporting body. This integral body is com- 
pletely assembled in our shops and shipped 
to the field as a unit, where it is set in place 
in one up-ending operation, thus reducing 
field assembly and erection to a bare mini- 
mum. Fewer joints for vacuum leakage, less 
maintenance and smaller floor space, and 
housing where required, are designed-in 
advantages. 

Reduced pressure drop losses between 
effects provide an increased working tem- 
perature drop across the heating element 
resulting in a net positive gain in evaporation. 
Effective condensate removal and an exclu- 
sive design for positive non-condensible gas 
removal insure high rates of heat transfer. 

The integral design lends itself to fusion 
welded construction in carbon steel and also 
in stainless steels to meet special corrosion 
problems. Design also permits of construction 
to ASME and API-ASME codes for high 
pressure operation. 
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oo ee 7—Excellent stability—for at least 6 months 
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efficient, low-cost wet strength, par- 8—Available—in tank car quantities 
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—UFORMITE 520, powdered anionic For better wet strength paper, write for your sample 
type corresponding to UFORMITE 467 of Urormite 700 and technical literature. For 
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Presented at the National and Regional Conferences 
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Condensations of Annual Meeting Papers 


Tue following are condensations of a number of 
papers presented at the 38th Annual Meeting of the Technical 
Association (Feb. 16-19, 1953). The papers will be pub- 
lished in full in subsequent issues of Tappi. 


Building a Library Collection for the Pulp and Paper Curricu- 
lum at Western Michigan College of Education, Taisro J. 
NieMr 

The pulp and paper curriculum at Western Michigan College 
was in need of research materials in its library. The work in 
building up this collection has evolved around several phases of 
cooperation. 

This united effort has come about by the following methods: 
first, there was that of cooperation of different colleges; second, 
the cooperation of industry and men interested in pulp and 
paper technology; and third, the cooperation of various nonedu- 
cational institutions. 

The building up of the library collection has followed certain 
patterns, namely, the addition of current periodicals and book 
needs first, then the filling in of back volumes of periodicals, and 
finally, the stressing of nonbook facilities and services. The 
latter has been carried out mainly through purchase by library 
funds. 


A School of Pulp and Paper Technology for the South, C. E. 
LIBBY 

Notwithstanding the rapid expansion of the paper industry in 
the south regional educational facilities for the training of young 
men for this industry at the undergraduate college level have not 
been established. The School of Forestry at North Carolina 
State College of Agriculture and [Engineering in cooperation 
with a number of large southern mills will organize a 4-yr. under- 
graduate curriculum in pulp and paper manufacture and proceed 
with the building and equipping of a pilot plant laboratory as 
soon as funds become available from public or private sources. 

The potentialities of North Carolina State College as the 
sponsor of a school of papermaking are unexcelled in the south. 
Its school of engineering bears a national reputation for excel- 
lence and presently has a student enrollment of approximately 2000 
men. The school of forestry is the largest and strongest forestry 
institution south of the Mason-Dixon line. North Carolina State 
College is just completing a $15,000,000 expansion program that 
includes an ultra-modern building for its Department of Chemical 
Engineering and a similar modern structure for the school of 
forestry—Kilgore Hall—which was officially occupied in January 
of the present year. The new curriculum in pulp and paper 
manufacture will exhibit a greater integration of instruction in 
forestry, chemical engineering, human relations, and specialized 
courses in pulp and papermaking than has been available hereto- 
fore in any American university. 

The Southern Regional Education Board established by the 
legislatures of 14 southern states to promote the development of 
professional and technical education in this region has designated 
North Carolina State College as the center for undergraduate in- 
struction in pulp and paper manufacture in the south. The 
collaboration of this interstate education board, coupled with the 
enthusiastic support of a large group of southern pulp and paper 
manufacturers, guarantees the early development of this school as 
a major source of technical personnel for the southern pulp and 
paper industries. 


Water for Papermaking, Past, Present, and Future, ©. A. 
SNAVELY 

Public attention to the water problems and methods of water 
use in the United States is on the increase. The status of water 
in the national economy is now fairly well understood by the lay- 
man. In former years, only the technically trained personnel in 
industry and some enlightened municipal and other government 
officials were in a position to view the over-all water-use picture 
in its ‘‘proper perspective.” 

The connotation “proper perspective” is ambiguous. We are in 
a period of rapid technological and social change and the average 
citizen’s concept of fair water use is changing. We must attempt 
to visualize what that concept will be 10, 20, and even 30 yr. from 
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now, in order to plan adequate water supplies for future industrial 
needs. 

Stream-pollution problems are now important limiting factors 
on water supplies. The pulp and paper industry like the steel and 
the steam-clectric power industries, is an example of transitory 
use of large quantities of water. Most of the water must be up- 
graded after it is taken into the mill. In a pulp or paper mill it is 
degraded during passage through the mill. Limits on discharge 
of this degraded water are responsible for many changes in water 
practice within the mill. This in turn affects water needs at the 
intake. 

In considering water needs for the future, numerous factors are 
important. The stream-pollution situation is already being 
faced realistically, but will become even more of a problem. Re- 
gardless of changes in the national needs, the long-range view in- 
dicates closer control over water supplies and uses. Tech- 
nological advance is the most important factor affecting future 
water needs in the pulp and paper industry. We can be sure that 
water needs will not increase as rapidly as total production and 
that the cost of water will be relatively less. 


Centrifuge Analysis for Suspended Solids in White Water, FE. A. 
Mason AND R. R. Quincy 

A rapid method for the determination of the suspended solids 
content of white water streams has been developed using a small 
hand-powered centrifuge and calibrated glass tubes. This method 
is recommended for use in performing routine checks on the main 
waste streams in pulp and paper mills and in locating the source 
of losses which develop. The effects of consistency, filter-to-fiber 
ratio, and tube shape have been investigated. Calibration curves 
for various types of pulp and furnishes can be established easily. 


Application of Ground-Water Hydrology to the Development of 
Industrial Water Supplies, NicHontas A. RosE 

During the past 25 years the use of ground water has increased 
tremendously throughout the United States. This trend to de- 
velop more and more ground water in ever increasing quantities 
has created many complex and intricate hydrologic problems. 
Fortunately, ground-water technology has kept pace with the in- 
creasing complexity of the ground-water problems. Quantitative 
methods including mathematical, geophysical, and geological 
techniques have been devised. Probably the most important 
scientific tool yet developed for use in ground-water hydrology is 
the Theis nonequilibrium formula. Practical applications of this 
formula have been employed throughout the world in the deter- 
mination of drawdowns of water levels caused by given rates of 
pumping. Another important technique is the electrical loging of 
wells to differentiate the type of formation encountered in drilling 
and the quality of water contained in the water-bearing strata. 
These and other techniques and methods are being used to great 
advantage in investigations of ground water for industrial plants, 
municipalities, and irrigation projects. 


Water Use Questionnaire Report, SrepHEN BERGEN 

In November, 1952, the Water Committee of the Technical 
Association of the Pulp and Paper Industry and the Conservation 
Foundation forwarded to all pulp, paper, and paperboard mills 
in the United States a questionnaire on the use of water. This 
questionnaire was quite detailed, consequently it will take time 
to correlate the complete answers for a report to the industry. 
ae interim report is being made to indicate the progress made to 
date. 


How Do TAPPI Standard Methods Fit the Needs of Hardboard 
Producers? Wayne C. Lewis 

The production of hardboard in the United States is increasing 
at a rapid rate. Significant in the increase in production is that 
the number of producers is increasing at a more rapid rate than 
volume because most of the newer facilities are small as compared 
with prior producers. Hardboard manufacturing processes are 
reviewed with emphasis on the type of tests needed to maintain 
quality at different stages of production. 


The Peculiarities of White Oak Hardboard Stock, S. L. Scuwartz 


White oak chips were converted to pulp by means of an 
Asplund defibrator. In the conversion of this pulp to wet-process 
hardboard a number of peculiarities were observed which were 
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attributed to the extraneous components of oak, most likely 
tannins and tanninlike substances. Disproportionately large 
amounts of affixing agent, alum or ferric sulphate, were required 
to set the size. Furthermore, the amount of size, rosin, or paraffin, 
required to secure optimum flexural strength appears to lie in the 
range of 0.75 to 1.0%. Lower amounts of size, though adequate 
to impart water resistance to the hardboards, brought about lower 
flexural strengths. 

Washing of the pulp with hot water to remove soluble tannins 
and tanninlike substances reduced the amount of affixing agent 
necessary to set the size from 6 to 2%, moisture-free pulp basis; 
however, higher flexural strengths were obtained at the higher 
affixing chemical to size ratios. 


The Evaluation of Furnishes Used in Producing Insulating 
Board, C. kK. Texror 

An investigation was undertaken to determine the relative 
merits of board furnish evaluation made with !/;.-in. thick hand- 
made boards (by a modification of TAPPI Standard T 205), as 
opposed to the procedure of a suggested method (T 1001 sm) in 
which handmade boards !/» in. thick are produced. 

Eleven board furnishes, some experimental, some from actual 
commercial operations, were tested by the two methods. 

The modification of Standard T 205 is quicker, requires less 
stock and less equipment. The results of the two methods are 
about equally reproducible and there is not much difference in 
them for the evaluation of tensile and transverse strengths. 

From all other viewpoints, the Suggested Method T 1001 
promises to be far superior. It can be used to get an accurate idea 
not only of the strength of finished board, but also of its appear- 
ance, its density, and the moisture content of the sheet entering 
the driers; in fact, most any specification for finished board can 
be constructively studied with the procedures of Suggested 
Method T 1001. 


Evaluation of the SFMC-TAPPI Drainage-time Tester, C. EF. 
HRUBESKY AND JuLES J. Perot, JR. 

Two drainage-time testers manufactured to meet the require- 
ments described in TAPPI Standard T 1002 sm-51 give compara- 
ble results on a wide range of insulating-board stocks if the pulps 
are given identical treatment. Stirring pulps with the TAPPI or 
other high-speed propeller-type stirrer alters the pulps sufficiently 
to give different drainage rates with different times of stirring. 
This effect appears to be more pronounced with slow pulps than 
with fast or normal pulps. 


Evaluation of Refiner-Plate Designs Used for Experimental 
Processing of Hardboard Stocks, H. Date Turner 


The effects of dissimilar plate designs used in a disk refiner for 
processing hardboard pulp upon stock drainage time, board 
strength, and energy consumed in milling the stock were investi- 
gated by means of a 5-hp. single-rotating-disk attrition mill. [Ex- 
perimental data involving three plate designs and various milling 
conditions are presented in tabular and graphical form. 

The ratio of hardboard blending strength to energy consumed 
in milling the stock, herein defined as the energy index, is a sig- 
nificant measure of plate performance. Thix index is essentially 
constant for a single plate design throughout a wide range of pulp 
quality, but dissimilar designs may show index values differing by 
as much as 400%. 

The effect of plate design on drainage time is large; a range of 
300% in drainage time was observed for equal-strength boards 
made from pulps which were refined with dissimilar disk patterns. 

The effect of plate rotation direction upon stock drainage time 
and board strength is significant and measurable. 
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Application of Refining Energy Index Concept to Experimental 
Evaluation of Strength-Yield Relations for Hardboard 
Stocks, H. Darn TuRNER 

Steam-cooked Douglas-fir pulps in yields ranging from 68 to 
96% were refined for hardboard stocks in a 5-hp. single-rotating- 
disk refiner. 

Data for time-temperature-yield relations are presented, to- 
gether with pulp drainage times and corresponding hardboard 
strength values. : 

The ratio of hardboard bending strength to energy consumed in 
refining, called the energy index, is shown to be significant in 
rationalizing a wide dispersion of strength-yield data. The 
energy index increases directly with decreasing yields. The 
theoretical energy demand-strength relation indicates a rapid de- 
crease in energy consumption with decreasing yields down to 
approximately 85% but a comparatively minor decrease for 
yields below 80%. 


A Lignin-Carbohydrate Bond in Wood, ELwin E. Harris 

Evidence pro and con for a lignin-carbohydrate bond in wood 
is reviewed. When attempts were made at the Forest Products 
Laboratory to fractionate wood into carbohydrate and lignin by 
grinding and sifting, lignin was concentrated in the very fine 
powder, but all fractions contained substantial quantities of 
lignin. Wood of maple, aspen, and spruce was treated with 
methanol and hydrochloric acid under conditions similar to those 
used to study the reactive chemical groups in native and purified 
cellulose. A large part of the hemicellulose dissolved. About 
70% of the lignin in the hardwoods and 24% in the spruce dis- 
solved in 20 volumes of methanol in 48 hr. Treatment of wood 
with a 171/;% solution of alkali dissolved the hemicellulose of 
wood and made about 70% of the lignin in the hardwoods and 
about 30% of the lignin in the spruce soluble in methanol after 
removal and neutralization of the alkali. 


Dye Adsorption on Wood Pulp. III. Effect of Pulping and 
Bleaching Variables on Specific Dye Adsorption, E. F. THopE, 
A. J. Cuase, 8. 8. Masmupar, anp D. R. MacKinnon ~ 


Dye adsorption studies have been conducted on commercial 
and laboratory prepared acid and alkaline pulps. Results show 
that, when a beater test is run on a given pulp, specific dye ad- 
sorption bears a definite relationship to the physical properties 
of handsheets. (This statement generalizes a conclusion pre- 
viously reported for a single grade of acid pulp only.) Moreover, 
during bleaching and drying of pulp the change in specific dye 
adsorption follows closely on changes in physical properties. 

No direct correlation between specific dye adsorption and 
physical properties is found when a hardwood pulp is compared 
with a softwood pulp. Neither may a clear-cut comparison of re- 
sults be made between alkaline and acid cooks on the same species 
of wood. Since external surface is not believed to be}the sole 
criterion of strength as between pulps of differing origins, this re- 
sult is to be expected. Even though a direct correlation is not 
obtained, the usual trend of the data observed is that high strength 
of a pulp is accompanied by high dye adsorption. 


Converting to High Capacity Pulp Screens, W. C. Stevens, A. T. 
Lyncu, AND P. W. Estes 


The Cowan centrifugal pulp screen, the latest design of a free 
tailings discharge-type rotary screen, was introduced into one 
mill with savings in power, increase in capacity, and cleaner 
pulp. The use of phenol coating is described for cleanliness and 
increased screen plate life. Operating procedures are indicated 
and maintenance problems encountered in this mill are described. 


Acid Pulping with Sodium Sulphate Liquors, Grorcr A. RIcHTER 


Although it is readily demonstrated that wood can be success- 
fully pulped with water solutions of sulphur dioxide alone, all 
commercial acid sulphite pulping is currently based on digestion 
of wood chips with liquor that contains both free sulphur dioxide ~ 
and a bisulphite. Preferred use of bisulphite in the industry is 
explained by more practical operation, since in order to produce 
an easily bleachable pulp with sulphur dioxide alone it is neces- 
sary to employ high concentrations (15 to 25%) and to cook 
at. high pressures and for longer periods of time than is found 
Spier when calcium or other bisulphites are present in the 
iquor. 

The function of the bisulphite is not completely understood. 
There is considerable evidence that its main purpose is twofold: 
first, to protect the cellulose against excessive hydrolysis by the 
sulphurous acid and by the sulphonic acids formed in the sul- 
phonation of ligniu, and second, to prevent loss of reactivity of — 
lignin which can occur readily in the early stages of the cook in 
the absence of combined sulphite, particularly with sulphur di- 
oxide solutions containing less than 10% SO» and at temperatures 
above 100°C. 

Ordinarily, the bisulphite is of a calcium base, although in cer- 
tain special cases magnesium, sodium, and ammonia-base liquors 
have been used for this purpose. Reuse of the inorganic content 
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of the spent liquor for successive pulping of new wood batches 
requires a special recovery system since furnace ash or smelt that 
results on burning of the evaporated liquor must be of a composi- 
tion that lends itself to a practical reconversion to a bisulphite. 
One such recovery system is currently in operation with a mag- 
nesium-base cook liquor. With sodium-base acid, a reducing type 
of furnace would be advantageous if means were provided for 
separation of sulphite from carbonate and with subsequent con- 
version of the carbonate to sulphite. In such a system provision 
can be made for a conversion of sulphide to sulphite, or for means 
of using the separated sulphide in an adjoining kraft pulp opera- 
tion. Such recovery processes have been engineered but have not 
been put into actual use in this country. 

In U.S. pat. 1,427,125 the author disclosed a pulping procedure 
that depends on the digestion of wood in liquors that contain free 
sulphur dioxide and soluble sulphates. It was shown that a 
satisfactory substitution of the sulphate for the sulphite can be 
accomplished without resorting to abnormally high percentages 
of free sulphur dioxide and with cooking pressures and time 
periods not far different than those ordinarily employed in ortho- 
dox bisulphite pulping. It was also revealed that the quality of 
resulting pulp is equal to that obtainable with bisulphite liquors 
and that a sulphate-containing cook liquor offers a simpler 
means for chemical recovery than is possible in the case of the 
prevailing sulphite cook procedure. 

Much experimentation has taken place since the early dis- 
closure, and work has been extended to include other buffer ma- 
terials than sodium sulphate. Results of some phases of this in- 
vestigation are given. Working theories to explain the process are 
offered. 


Miscellany on Ammonium Bisulphite, Gorpon A. Crowk 


The advantages of the ammonium bisulphite pulping process 
are mentioned briefly. The merits of an ammonia test run are 
discussed, and the results of a recent test presented. Equipment 
modifications for either a temporary or a permanent installation 
are discussed. Recommendations are submitted for storing and 
handling ammonia. Data are presented from a dynamic corro- 
sion test in which brass was subjected to ammonium bisulphite 
solutions. 


Sulphur Usage and Distribution in Sulphite Pulping, C. H. ANpmr- 
SON 

A set of self-consistent data relating yield of unbleached sul- 
phite pulp and sulphur consumption and also yield and distribu- 
tion of sulphur among the process streams has been obtained by 
pilot plant operation under conditions which permit application to 
full-scale operations provided proper allowance is made for dif- 
ferences in such conditions as wood species and combined SOg in 
cooking acid. 

Western hemlock chips were cooked in calcium-base acids con- 
taining 1% combined and 5% free SO» to obtain pulp ranging in 
yield from about 40 to 50%. Duplicate series were made with 
and without reeycled relief. The effect of varying the cooking 
temperature was demonstrated at the lowest and highest yield 
levels. 

Sulphur input was measured by analysis of the cooking acid. 
Output was measured as the sulphur content of liquid and gaseous 
relief, spent liquor after flashing of 5 p.s.i., gas flashed from 
liquor, and digester charge after draining spent liquor. The 
flashed spent liquor was stripped for additional sulphur recovery 
by direct evaporation equivalent to a steam usage of 700 to 1000 
Ib. per ton of pulp. 

The distribution of sulphur among the process streams was 
tabulated and illustrated graphically in relation to pulp yield for 
each cook. Sulphur consumption, defined as the sum of the 
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total sulphur remaining in the spent liquor after flashing or strip- 
ping plus that remaining in the digester after draining, plus sul- 
phur unaccounted for, was calculated. 

Recycling or organics in relief or varying maximum tempera- 
ture had little or no effect on sulphur consumption. 

As unbleached pulp yield was increased from 40 to 50%, sulphur 
consumption (without stripping) decreased from about 265 to 170 
lb. per air-dry ton of pulp. At 46% yield, sulphur consumption 
amounted to about 180 lb. per ton. Sulphur consumption was 
reduced 10 to 20 lb. per ton by stripping the flashed spent liquor. 

The sulphur consumption at 46% yield, as found in this experi- 
ment (180 Ib. per ton) falls between a theoretical value based on 
the sulphur content of lignosulphonic acid (160 lb. per ton) and 
the reported experience of Canadian pulp mills (av. 235 lb. per 
ton). 


Spent Sulphite Liquor Studies. IV. Use of Spent Liquor in Re- 
conditioning Asphalt Road Surfaces, WALTER SHERMAN, 
Georce Busiicu, Neat Rice, G. K. DicKERMAN, GROFF 
CoLuetTt, AND A. J. WILEY 

Reformation of worn asphalt or ‘‘black top’? road surfaces has 
been found to be promoted by inexpensive applications of spent 
sulphite liquor during regrading operations. Practical road tests 
in Wisconsin have shown that secondary roads in advanced 
stages of raveling can be reworked with a grader to pulverize and 
redistribute the old surface material after which spent sulphite 
liquor applications from tank trucks serve to accelerate the forma- 
tion of a new and tight bituminous surface within a few days 
under normal traffic. Such reformed surfaces, without use of new 
asphalt binding material, have been observed to stand up well 
after a year of service through a Northern Wisconsin winter and 
without apparent damage from Spring break-up. Methods used 
in the road trials to date are described. 

Laboratory trials are being carried out to confirm the reforma- 
tion characteristics of sulphite liquor application to test material 
taken from old roads. Deformation and shear tests are in prog- 
ress. Preliminary strength tests (Marshall stability) so far made 
tend to confirm the experience of the road trials in terms of good 
load bearing capacity. 

Some observers are of the opinion a transitional and prelimi- 
vary softening reaction of the broken asphalt aggregate occurs after 
application of spent sulphite liquor. Such a reaction might con- 
tribute in part to the reformation characteristics, but laboratory 
evaluation of these phenomena has been difficult to carry out and 
to confirm. 

Optimum conditions for spent liquor application are under 
study by the Sulphite Pulp Manufacturers’ Research League, 
Ine. 


Sulphite Digester Heater Tube Cleaning Survey, J. M. Witcox 
AND W. R. BARBER, JR. 


Results are tabulated from a TAPPI questionnaire sent to 91 
sulphite pulp mills, in an attempt’to correlate operating condi- 
tions with digester heater scale formation and cleaning methods. 
Of 53 replies, only 13 reported they were using digester heaters; 
and conditions varied so widely that no definite conclusions could 
be drawn. Various comments made by those reporting, both with 
and without heaters, are also included. 


Development of 65°, Yield Sulphite for Newsprint Furnish, 
FRANK P. Sttver ano L. R. Beata 

Rising wood costs increasingly emphasize the importance or 
higher yields in chemical pulps. A mill-seale pilot plant which 
has produced news-grade sulphite pulp of 63 to 65% yield for 
nearly 3 yr. is described, together with operating conditions and 
results. Extensive commercial tests proved that the pulp was 
entirely satisfactory for newsprint furnish, and that newsprint 
made with it is fully equal to that made with normal yield sul- 
phite. A brief description is given of the plant now under con- 
struction to provide full sulphite requirements at high yield sul- 
phite for manufacture of over 700 tons per day of newsprint. 


The Determination of Total Nonaqueous Constituents in Pulp 
Mill Liquors. II. 
Pulping Liquors, J. H. Poiiures anp M. M. Rusricat 


The need for more reliable laboratory data for use in establish- 


Application to All Types of Residual 


ing accurate heat and material balances in the various pulping” 


processes in the paper industry is emphasized. A definition for 
“total nonaqueous constituents” is given. 


The suggestion is 


made that such a term be used in place of ‘total solids” so as to 
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IW) Peroxide Bleach 


Process for KRAFT 


NOW you can bleach Sulfate pulp to a 


HIGHER BRIGHTNESS... 


WITH EXCELLENT STRENGTH CHARACTERISTICS 


The new Du Pont peroxide bleaching process is an easy, economical 
way to produce high-brightness sulfate pulp with no undue loss 
in strength. The process is easily installed and in most cases 
needs no major changes in your present installation! 


Details on how this new peroxide bleaching process can im- 
prove the brightness of your sulfate pulp—including installation, 
sequence of operations, bleaching formulas, chemical control 
tests, etc.—are presented in a new Du Pont booklet. To get this 
booklet, send in the coupon below. 


Technical advice and assistance are available from Du Pont 
specialists who have worked intimately with the development of 
this new peroxide bleaching process. Let them show you how you 
can solve your “high-brightness kraft’? problem this new, eco- 
nomical way. Write to: E. I. du Pont de Nemours & Co. (Inc.), 
Electrochemicals Department, Peroxygen Products Division, 
Wilmington 98, Delaware. 
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include volatile organic constituents and in order to give a more 
usable value for engineering calculations. 

A method for the determination of total water in liquors is de- 
seribed. This method is a modification of the well-known Karl 
¥ischer titration and was previously proposed by the senior author 
for analyzing magnesium-base liquors. The method has now been 
extended and has been proved satisfactory for all types of residual 
pulping liquors. 

Comparison of results obtained by this method and oven drying 
procedures show differences which are directly proportional to the 
amount of volatile constituents lost and water retained by various 
liquors during oven drying. Results of comparisons between this 
method and oven drying procedures for all types of liquors are re- 
ported. 

It is felt that the use of this method will demonstrate its ad- 
vantages over oven drying techniques in obtaining a more true 
evaluation of the water content of residual liquors, and that it be 
considered a new analytical procedure for routine liquor analysis. 

We suggest, in view of its reliability as a true measure of mois- 
ture, that this method be given consideration as the standard 
method for determining the moisture content of residual pulping 
liquors, including sulphate, semichemical, and for all forms of 
sulphite liquors. 


Improved Flute and Advantages of Chrome Plating Contours of 
Corrugating Rollers, ARTHUR WERNER 

The principal objective of the new style tooth contour for 
corrugating rollers takes into account the fact that various types 
of corrugating medium being used are heavier than 9 point, that 
plenty of clearance must exist for variations in caliper on the 
corrugating medium especially since chrome plating may be 
added to the rolls later, and finally the tooth form should be 
consistent with obtaining the highest values in flat crush tests. 
Corrugating medium is usually 0.009 in. caliper but may run as 
thick as 0.018. The chrome plating is usually no greater than 
0.002 in. but the flute contour design must accommodate this 
wide variation in medium thickness. 

If only a limited amount of clearance exists to accommodate 
0.009 medium, any increase in thickness of such medium will pre- 
vent the corrugating rollers from bottoming when brought to- 
gether under pressure and this will introduce variations in flute 
height or what is commonly known as high and low flutes. 

Now, with respect to obtaining maximum values for flat crush 
tests of corrugated board, it is essential that the radius at the tip 
and at the trough should be so designed that the curvature at 
these points is held to a minimum. This is necessary in order to 
insure as straight a side or diagonal of the flute as is possible. 
Larger radii at these points have a tendency to bend under load 
thereby starting premature collapse. Another advantage of ample 
clearance in flute contour design is that there is never any tend- 
ency to apply pressure on the side of the tooth, thereby eliminat- 
ing the possibility of tearing or cracking the medium at this point. 

The life of steel corrugating rollers for the present remains a 
metallurgical as well as a paper mill problem. In the manufacture 
of paper, it seems to be quite impossible to eliminate small quan- 
tities of very fine sand and glasslike particles which give an 
abrasive quality to the paper and through continued running 
through the corrugating rollers, tends to wear down the crown of 
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the rollers and the height and diameter of the flutes. The metal- 
lurgical aspect has to do with the resistance of the corrugatng, 
rollers to such abrasion. 

The great advantage of chrome-plated rolls is the fact that the 
chromium-coated rollers are run only up to the point where the 
chromium coating is almost removed by the abrasive quality of 
the paper. After this the rolls are taken out and again chromium 
plated and this operation is performed repeatedly without even 
reducing the original form of the chrome-moly rollers or reducing 
the original diameters. 

Another reason for the desirability of chrome-plating corrugat- 
ing rollers is the fact that at higher speeds the life of a pair of un- 
plated rollers is less than half the life formerly received when 
slower speeds were used, this life being measured in terms of 
millions of lineal feet of corrugating medium run over the roll. 
The increase in machine speed alone cannot account for this re- 
duced life but speed in the presence of foreign abrasive material 
in the medium has had marked detrimental effects on the life of 
corrugating rollers. 

In order to accurately record the results of corrugating rollers 
in use, particularly with respect to their life as compared to re- 
duction in diameter and flute height, rolls should be accurately 
measured before being put into service and measured periodically 
while in service for comparative results. 


Control Methods Developed for Stock Preparation System, J. H. 
PEARSON 

Several methods of control have been designed for stock prepa- 
ration systems, it is the purpose of this paper to discuss a few of 
these designs. 

The control methods to be discussed are as follows: (1) water 
regulation in cleaning systems, a new approach to consistency con- 
trol in cleaning systems; (2) water control in batch systems, an 
outline of the more popular water measuring systems; (3) stock 
capacity control at jordan headbox (this system outlines a method 
of controlling jordan throughput and eliminating headbox over- 
flow); (4) special Hydrafiner control for Duocycling system, a 
new method for interposing batch refining in a continuous proc- 
ess; (5) suction couch control, a new method for resetting an 
automatic jordan control in accordance with suction couch 
variations. 


A Suggested Test Method for the Determination of the Efficiency 
of Reject Removal, GrorGcE B. NicHOLson, JR. 

Present methods for the determination of the efficiency of reject 
removal are unsatisfactory, principally because of the difficulties 
of obtaining a suitable and representative sample. 

A new method of testing is proposed which employs the princi- 
ple of continuous sampling in order to provide a large and uniform 
sample. This, in turn, is processed to remove the rejects, also on 
a continuous basis, so that (1) a large amount of pulp is not 
wasted by sampling and (2) an excessively large sample is not ob- 
tained for further processing. 

The method depends, essentially, on the use of duplicate equip- 
ment processing ‘‘before’’ and ‘‘after’’ samples from the reject 
removal equipment or process so that inefficiencies will be can- 
celed. Each of these duplicate systems consists of a small pump, 
a cyclone with free flowing discharge, and a secondary settling 
device. 

In the absence of a mass of data obtained over a long period of 
time, it is not possible to define the exact limits of usefulness 
of this method nor the exact limits of accuracy but on the basis of 
present data it would appear that these would be in conformance 
with normal test procedures and for certain applications it is a 
proved method. 


The Mechanical Properties of Paper—Part II, Grorrrry 
BROUGHTON AND JAMES P. WANG 
Further work on the Instron tensile tester using papers im- 
mersed in a variety of organic liquids and water is reported. The 
shape of the stress-strain curve and work to rupture are related to 
the hydrogen bonding power of the liquid. 


The Organization of Small Engineering Laboratory, A. W. 
POMPER 


Much of what has been written about industrial laboratories is 
concerned with large organizations. When we consider that al- 
most 99% of all manufacturing firms employ less than 500 per- 
sons, the need for consideration of the problems of smaller labora- 
tories becomes evident. 
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Organization and management control 1s necessary in a small 
laboratory in order to assure that the technical talents will be 
used to the best advantages of the company, that the operations 
will not consist almost exclusively of urgent short-range projects 
with neglect of more important but less pressing long-term work, 
that money will be spent more effectively, and that results will be 
retained for future reference. 

A laboratory should be established if sales are falling off or if 
competitors are producing better products or selling at lower 
prices. The functions of the laboratory may include research, 
development, design, technical service, testing, quality control, 
and even some aspects of sales and advertising. Research budgets 
for small companies average about 2% of the sales volume, ac- 
cording to a reference cited. Personnel problems are usually the 
responsibility of the director, and any time spent on this phase 
will be amply repaid. Equipment requirements vary greatly 
from one organization to another, but in any case sufficient instru- 
mentation should be provided. Adequate space is also im- 
portant. 

The control of a small laboratory is generally quite simple, but 
responsibility and authority must be delegated if the director is to 
have time for more than routine administration. Written project 
requests are common, with approval required by the director. 
Prescribed report forms aid in assuring that all pertinent infor- 
mation is recorded for future reference. The proper balance be- 
tween freedom of individual effort and prescribed procedure must 
be maintained. 


Explosions in Chlorine Absorption Systems, E. A. Mason, W. C. 
Bauer, AND R. R. QuINcy 

During a study of explosions occurring in absorption systems 
used for the preparation of chlorine bleaching solutions from cell 
gas, the lower explosive limits for mixtures of hydrogen, chlorine, 
and air were determined. These limits were found to be deter- 
mined almost completely by the concentration of hydrogen. Mix- 
tures containing more than about 5% hydrogen are above the 
lower explosive limit regardless of the relative amouts of chlorine 
and air present. 

Gas samples were also taken from various parts of the absorp- 
tion system used to produce chlorine water and hypochlorite 
bleach solutions. Analysis of these samples showed the presence 
of explosive mixtures at some points in the system. These ex- 
plosive mixtures were traced to the stripping of chlorine from the 
feed gas which originally contained small amounts of hydrogen 
and air. Explosions in the absorption system appear to be re- 
lated to the production of chlorine water and may have been 
ignited by static electricity. 

The use of an air bleed into the system and of an antifoaming 
agent in the spray water have been successful in eliminating 
serious explosions. 


On the Mechanism of Sulphur Dioxide Absorption in Aqueous 
Media, R. P. Wurrney, 8. T. HAN ann J. LAWLER Davis 


This paper discusses the absorption of sulphur dioxide in several 
aqueous media of interest in the pulp and paper field. 

When the absorption is conducted in a packed tower, and in- 
terpreted in the light of the two-film theory, it is shown that the 
absorption mechanism varies greatly with the characteristics of 
the absorbent. For the sulphur dioxide-water system, both film 
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resistances are known to be important. When the absorbent is a 
strongly alkaline sodium carbonate solution, the resistance is 
essentially all in the gas film. In sodium bicarbonate and 
sodium sulphite solutions, the controlling resistance shifts toward 
the liquid film. The implications of these conclusions in design 
are pointed out. 


The Evaporation of Ammonia-Base Waste Sulphite Liquor and 
Recovery of Ammonia, L. C. Jenness, R. E. Durst, AnD 
E. F. THopre 

Heat transfer coefficients to ammonia-base waste sulphite liquor 
in an experimental, vertical, long tube, forced circulation evapora- 
tor have been determined. Variable velocities of liquor in the 
tubes and an approximately constant temperature driving force 
were employed. Concentrations ranged from 15 to 40% solids. 

The evaporator consisted of an 8-in. diameter steam chest 
surrounding three tubes 11/5 in. in diameter and 24 ft. long, sur- 
mounted by a vapor space. Liquor was recirculated from the 
vapor space to the tubes by means of a pump and water vapor was 
condensed in a spray condenser. 

Over-all heat transfer coefficients varied from about 150 to 300 
B.t.u. (per hr.) (sq. ft.) (°F.) as the solids content of the liquor 
varied from 15 to 40% and as the linear velocity of liquor in the 
tubes varied from 1 to 5 f.p.s. Within the range of this investi- 
gation the size of the coefficient was directly proportional to the 
apparent velocity of liquor within the tubes and inversely propor- 
tional to the concentration of solids. 

The recovery of ammonia has been determined experimentally 
by the evaporation of mixtures of ammonia-base waste, sulphite 
liquor and waste liquor. The liquors were mixed in ratios of 1:1, 
2:1, and 4:1 of kraft liquor to sulphite liquor previous to evapora-’* 
tion. The percentage of available ammonia recovered in the con- 
densate from a surface condenser was found to vary from 60% to 
virtually complete recovery. 

No objectionable precipitation of solids or fouling of the tubes 
was observed. Serious pit corrosion of the stainless steel vapor 
space, particularly where clad to mild steel, was experienced 
during the evaporation of sulphite liquor alone. 


Brown Stock, Washing Efficiency—Displacement Ratio Method 
of Determination, J. K. Perkins, H. 8. Wetsn, ann J. H. 
Mappus 


A method is presented for use in forecasting the efficiency of, or 
the analysis of, a multistage countercurrent, rotary vacuum filter, 
brown stock washing system. Equations have been derived and 
empirical data collected which indicate that the efficiency of a 
system may be expressed by the single equation Sm = 
aR(1 + m) Sy, where Sm = % solid in the liquor leaving with 
the washed pulp, S» = % solid in the blow liquor, and R(— m) 
= that product of R factors from R; to Rm. (One for each stage.) 
These F factors are a function of the displacement ratio and dilu- 
tion factor in each stage. 

The displacement ratio can be derived theoretically in terms of 
the total weight of liquor in the pulp leaving the washer, W,, the 
dilution factor D, and the number of applications, n, of shower 
liquor on a given stage. This ratio between the weight of shower 
liquor in the pulp leaving the washer, Ws, and W, is the displace- 
ment ratio W;/W> and is equal to 1 — {»Wp/[(n + 1)W, + D]}". 
This equation leads to a correlation between the dilution factor, 
D, and the displacement ratio W;/W> or its equal (S, — S;)/ 
(Sy — Si), where S, = % solid in vat liquor, S = % solid in liquor — 
leaving with pulp, and S ;= % solid in shower liquor. j 

Use of displacement ratio-dilution factor relationships requires 
establishment of empirical curves for the particular conditions of 
washer operation. Different types of pulps, different specific 
loadings, make this necessary. The general displacement ratio 


curve is: 
Dink Sax ‘! | nWp " 
(n+1)W,+D | 


where K is a displacement constant, a function of the pulp charac- 
teristics, shower temperature, ete. . 

Thus, a method is available expressing the washing accom-— 
plished by the showers and its use in combination with a group of — 
washer factors. This method of handling washer performance _ 
appears to be sound both theoretically and practically. 


The Fundamentals of Control Charts, CHartes A. BIcKING AND~ 
RicHarpD T. TRELFA 


There are some limitations to the direct application of control — 
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Yes, foam is both decorative and useful in milady’s 
bath, but certainly not in the pulp and paper mill 
where it retards production and lowers quality. 


That’s why today so many manufacturers are elimi- 
nating foam troubles with Nopco* foam killers and 


sheet formation aids. These superior formulations of* 


liquid and paste defoamers destroy the most obstinate 
foam in a matter of minutes. 

Take Nopco KFS, a semifluid paste, for example. 
Stable to chemicals such as alum and chlorine, and 
hard water, KFS is a lightning-fast “‘bubble buster’’. 
It provides extremely effective foam control at every 
stage in pulp and paper making from blow pit to 
calender color box. KFS, in fact, does a thorough job 
of foam elimination no matter how great the volume 
or speed of mill production. 

Why not order enough KFS for a trial run? It is 
easily made into a stable emulsion by simple agitation. 
And Nopco specialists will gladly work closely with 
you, right in your mill if you wish, to make certain 
that you get the best possible results. 

Write for free bulletin: ‘“Nopco KF* Series Dispersing 
Agents” —giving valuable tips on how to improve sheet 
formation. 
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charts to production control in the pulp and paper industry. 
However, in the past few years, more than 50 articles on statistics 
have appeared in journals serving the trade. Many of these have 
involved variations in the use of conventional control charts. 
This is evidence of substantial utility to the industry of the control 
chart as a method of analyzing data and as a means of process 
contro] after proper control points have been identified by analy- 
tical means. 

One of the major problems to be overcome in any particular 
application is the rational subgrouping of data to arrive at appro- 
priate limits for the chart. The choice of grouping depends on 
more information than is usually on hand. This is being over- 
come as more is learned about the variability of paper testing and 
sampling techniques. New types of measurement devices, such 
as beta gages, are helping to accumulate basic variation informa- 
tion needed for intelligent chart control. 

Inherent in the success of any plan of control is a method for 
obtaining positive action to correct causes of lack of control as 
they occur. This means that the limits must be established on 
“economic” grounds as well as that supervision must be ready to 
make changes upon the advice of the quality control engineer. 

Finally, if the charts are intended as a means of currently con- 
trolling the output of a machine, they must be simple enough for 
any operator to use and understand. The advantages of the 
quality control program must be kept before the whole organiza- 
tion as constantly as any other important program, such as safety. 


Surface Properties of Rosin Size Precipitates. I. Factors 
Affecting Formation of Resin-Aluminum Sulphate Complex, 
EK. F. Tuops, J. F. Gornam, anp R. H. Arwoop 


Results of electrophoretic mobility determinations on rosin- 
aluminum sulphate complex are presented as a means of evaluat- 
ing factor’ affecting the surface potential of size precipitate. 

In the absence of foreign materials, the original negative poten- 
tial of rosin is found to change rapidly to a positive value with the 
addition of small amounts of aluminum sulphate. At about a 
one-to-one ratio of aluminum sulphate (anhydrous) to rosin size a 
maximum positive value is obtained. A subsequent hundred- 
fold merease in aluminum sulphate concentration has but little 
effect on this value. 

Comparison of complex suspensions that have been subjected 
to violent agitation with those not so treated indicates that, in the 
absence of foreign materials, the net potential of rosin-aluminum 
sulphate complex is decreased by such agitation. A hypothetical 
explanation of this phenomenon, based on the possibility of ion 
entrapment, is presented. 

Correlation of mobility results with a limited amount of data 
on controlled sizing experiments indicates substantial agreement 
with the theory that the attraction of unlike charges on negative 
cellulose and positive rosin-aluminum sulphate complex is a 
major factor in sizing. This theory is but slightly different from 
the electrostatic theory of Oswold and Lorenz. 


Surface Properties of Rosin Size Precipitates. Part 0G Wear 
GorHAM AND HZ, F. THopr 


An investigation to determine the effect of foreign ions on the 
net surface potential of rosin-aluminum sulphate precipitate has 
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been carried out by means of electrophoretic measurements. 

It was found that the presence of sufficient alkaline-earth sul- 
phates tends to decrease the mobility of rosin-aluminum sulphate 
complex; the decrease in mobility of the complex is proportional 
to the concentration of foreign sulphate below 0.01 molal. This 
decrease correlates with a decrease noted in sizing effectiveness 
upon addition of foreign sulphates to size systems. 

In the case of foreign chlorides it was found that the mobility of 
the complex increases in the presence of many metallic chlorides, 
within an upper concentration limit of 0.004 molal in most cases. 
Within appropriate limits, the mobility is a logarithmic function 
of the foreign cation concentration. The mathematical expres- 
sion of this function has the general form: du/dC = K/C, where 
» is the electrophoretic mobility, C is the concentration of foreign 
ion, and K is an empirical constant evaluated for a given ion. 
This function is similar in form to an equation for ion adsorption 
derivable from the Nernst half-cell concentration potential 
theory. Asa result of such similarity, it is tentatively concluded 
that the variation in mobility noted in the case of addition of 
metallic chlorides is caused, in part, by the preferential adsorp- 
tion of the foreign cation on the rosin-aluminum sulphate complex. 

Experiments with the addition of sodium salts of some high 
valence anions, which have been found to have a drastically 
adverse effect on sizing, demonstrate that such materials also 
bring about a rapid drop in the electrophoretic mobility of size 
precipitate. As concentration of the foreign anion increases, the 
positive charge on the size precipitate drops rapidly and soon be- 
comes negative. These results lend further credance to an elec- 
trostatic theory of sizing. 


The Removal of Dirt and Gases from Pulp Stock Suspensions, 
Horace FREEMAN AND JOHN D. Boapway 

The presence of gas in papermaking stock has for some time 
been considered undesirable. This gas is found in pulp suspen- 
sions in three states; as gas bubbles, as gas in solution in the 
liquid, and as gas adsorbed on the surface of fiber. Gas removed 
from stock by boiling under vacuum proves to be abnormally 
high in carbon dioxide due to the high content of this gas ad- 
sorbed on fibers. 

It is the gas existing as bubbles which is objectionable in paper- 
making due to its tendency to float and flocculate fiber and pitch. 
However, in order to achieve the removal of gas in this form and 
to ensure that no further bubbles are produced it is necessary to 
remove a large proportion of the total gas in the stock. A recent 
refinement to the art of papermaking is the removal of consider- 
able gas from stock by spraying into an evacuated tank. A new 
method of gas removal has been developed utilizing the Vortrap 
for this purpose. 

It has been found that if the tangential velocity head be raised 
and the pressure reduced within the separating tube of a Vortrap, 
the stock may be kept on the wall and a vacuous core exist in the 
center. Due to reduction in pressure, gas in the stock forms 
bubbles, which, together with any bubbles which may have 
initially existed, are displaced to the central core by centrifugal 
force. Gases may hence be removed from stock by applying a 
vacuum pump to the core of the new Vortrap. The changes in 
hydraulic conditions made to achieve this result are also favorable 
for better dirt separation. A modified Vortrap has hence been 
developed which gives highly efficient separation of gases and 
dirt simultaneously. This device should prove a valuable piece 
a neers not only to the paper industry but in numerous other 

elds. 


Use of Aluminum Chloride in Melamine Treated Papers, F. W. 
BouGuton anv K. J. MackeNziIp 

The use of melamine resin for preparing high wet-strength 
papers has gained general recognition in the trade. The advan- 
tages of using aluminum chloride in place of aluaminumsulphate for 
precipitating the beater size when using melamine resin has not 
been adequately presented in the technical literature. 

Although the price of aluminum chloride is several times. 
greater than aluminum sulphate a considerable saving in paper 
manufacturing costs may be realized. This is accomplished by 
being able to make a drastic reduction in the melamine resin 
furnish without any sacrifice in wet strength. Data, repre- 
sented by actual machine production and showing the advantages 
of aluminum chloride with melamine resin treated papers, are 
given. Wet-strength data are given for both high alpha-cellulose 
and bleached rag furnishes. Typical results show that while an 
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osha, Puseyjones at Work 


Fourdrinier Wire is installed by the 
Puseyjones ‘“‘Rapi-drape” method 
just before the start-up at a new 
mill in Wisconsin. 


Erection of a new Puseyjones 
Machine at a mill in Cali, 
Colombia. 
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At every step in the building of a papermaking 
machine — from the drafting board to the 
start-up — Puseyjones engineers are on the job. 
Look at the results when a Puseyjones 
Machine starts up. The men who designed 
the machine ...the men who built the 
machine are working for you — demanding 
and getting the performance they know your 
machine can deliver. Call or write us about 
your machine problems. 


THE PUSEY AND JONES CORPORATION 
Established 1848. Builders of Paper-Making Machinery 


Fabricators and Welders of all classes of Steel 


Shop assembly of latest high-speed drive for drying and Alloy Products 
cylinders prior to shipment to a mill in India. Wilmington 99, Delaware, US A. 
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Ink Flotation Test 


Here’s where 
MERSIZE 


goes to school 


Penescope 


Carson Curl Size Tester ., . - 
Currier Size Tester 


Photographs of experimental and testing equipment courtesy of Testing Machines, 
Inc., New York, N. Y. and W. and L. E. Gurley, Troy, N. Y. 


and passes your sizing tests with highest honors 


There are a great many different sizing tests which, 

in One way or another, measure the resistance of paper 

or board to the penetration of water solutions. 

No matter which tests you use to serve your needs best, 
Mersize can be counted on to give your product the 

most uniform, most dependable and lowest cost resistance 
possible ... Whether you use water as in the Cobb test — 
or lactic acid in a Penescope—or writing ink for flotation, 
Mersize will pass its examination with an A plus. 


This is not only true with moderate sizing... 
When really hard sizing is required, Mersize is ready 
to come through with the highest test results of any rosin 


or modified rosin size. 


Let us prove that Mersize will perform so outstandingly 
through a trial in your mill. MONSANTO CHEMICAL COMPANY, 


Merrimac Division, Boston 49, Mass. — Mersize: Reg. U.S. Pat. Off. 


Better sizing at lower cost 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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aluminum sulphate system, producing paper with a wet burst of 8, 
uses 3!/.% melamine resin added after the jordan, a comparable 
wet-strength may be realized with only 14/2% resin when an 
aluminum chloride system is used. 

Aluminum chloride is used as a replacement for aluminum sul- 
phate to precipitate the beater size on the basis of an equivalent 
Al,O3 content in the furnish. The headbox pH is maintained at 
approximately 4.5. Aluminum chloride solution is available at a 
50% concentration (based on AICl;-6H,O) in rubber-lined tank 
cars. 

The results of this work have led to the adoption of aluminum 
chloride for precipitating the beater size in all regular production 
involving the manufacture of wet-strength papers with melamine 
resin. A system for the storage and distribution of the aluminum 
chloride solution using all rubber-lined storage tanks and piping is 
briefly discussed. 


Mannangalactan Gums: The Mechanism of Retention by Paper 
Fibers, N. 8. GRUENHUT 

A short historic review points to the use of gums or mucilages in 
the paper industry to permit increases in machine speed and 
bursting strength of paper. 

The retention of mannangalactan gums, as well as their borate 
complexes is determined by viscometric measurements. 

Formulations of gums to achieve good dispersion as well as 
retention are discussed and data shown to demonstrate their 
advantages over straight gums. Gum retention is a function of 
the gum concentration. The gum-borate complex shows a cer- 
tain independence of the gum concentration. 

A theory for the mechanism of retention is presented, based 
primarily on hydrogen bonding. It is concluded that a linear 
gum will align itself to the threadlike cellulose molecule and be 
adsorbed on the surface, from which it can be washed out again 
to a certain extent, while the more branched modified gum mole- 
cule, due to crosslinking properties, will be anchored more securely 
within the cellulose molecule in addition to adsorption on the 
surface. 


Significance Tests and Analysis of Variance, F. R. SHELDON 


The common statistical tests of significance will be discussed, 
with examples, in relation to their fundamentals, their uses, and 
misuses. The basic principles underlying the analysis of variance 
will be explained and examples given of its use in simple applica- 
tions. The advantages of this statistical technique applied to 
more complex problems will be outlined briefly. 


Machinery to Manufacture Glued Lap Joint Type Containers, 
Ray A. THompson 

Back 20 years ago corrugated container manufacturers were 
experimenting with a glued lap joint similar to that used for fold- 
ing cartons. There appeared to be no adhesive available at that 
time cheap enough to be economically sound, and at the same time 
be moisture proof. 

Not until late in 1949, did the experimentation undertaken by 
several different concerns convince the railroads that glued lap 
corrugated containers were at least equal to stitched or taped 
boxes. When the Consolidated Freight Classification was 
amended to authorize the use of the glued lap joint, real progress 
began on glued lap containers. 
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The first commercially available machine to make this type 
box was a combination folder and gluer. The box blank is fed 
from a hopper, through the machine by a lightweight tubular 
shuttle. The blank is advanced from the hopper to the first fold- 
ing stage, where the two panels are folded up to 90° by means of a 
pair of spirals rotating about a horizontal axis. The second stage 
of folding is completed by a second set of spirals, rotating about a 
vertical axis. These bring the fold to a full 180°, and the blank is 
squared at the same time by two centering plates. 

The adhesive is applied to the glue lap as it leaves the hopper 
by a separately driven applicator wheel. The folded and glued 
blank then passes through a delivery conveyor which acts as a 
compression section to allow the adhesive to set. 

The second machine was a semiautomatic version of the 
machine described above. It is arranged for the operator to 
partially fold the blank on the pile ahead of the machine and insert 
it into the machine. A similar applicator wheel applies adhesive 
to the lap, and one panel is forced down to complete the fold. A 
similar compression section delivers the box blanks folded and 
glued. 

Sufficient experience with glued lap boxes has now been ob- 
tained to lead many people to think that the glued lap joint will 
soon take its place with the well-known stitched and taped joints 
in the manufacture of corrugated shipping containers. 


The Development of Adhesions for the ‘‘Glued’’ Lap-Joint on 
Fiber Containers, F. R. DiFranco 

In the development of an adhesive or adhesives for a specific 
task, in this case the manufacture of glued lap-joints on fiber con- 
tainers, the questions first put to any development group are: 
(1) What are we required to bond? (2) How are we expected to 
make this bond, i.e., on what equipment and under what condi- 
tions of adhesive applications, compression of the bond, and 
handling after the bond is initially made? (3) What is expected 
of the bond other than holding the material involved together? 
These questions are considered. 


Adhesives for Glued Lap-Joint Boxes, C. Jacogns 


The subject of corrugated containers made with glued manu- 
facturer’s joints, as compared with those made with tape or 
stitches, has been discussed already, as have the topics concerning 
types of equipment used to make these boxes and the development 
of an adequate adhesive. The purpose of this paper is to touch 
briefly upon the remaining issues—production problems encoun- 
tered in the manufacture of glued lap corrugated boxes. 


Glued Lap-Joints on Fiber Containers, ALFRED W. HorrMaNn 

The requirements pertaining to glued lap-joints on corrugated 
and solid fiber boxes, set up by the Consolidated Classification 
Committee, are reviewed and the various forms of such joints on 
corrugated containers are briefly described. An analysis of the 
merits of glued lap-joints in comparison with those of taped and 
stitched joints is presented from the standpoint of price, perfor- 
mance as measured by laboratory tests, and other inherent fea- 
tures. These data involving a comparison among the joints are 
summarized along with comments as to practical validity of the 
tests. 


Fundamentals of Regression and Correlation, GzorrrEY BEALL 

The logic of regression is presented. The least squares solution 
is presented as an applicable technique. The existence of the 
two regressions and the danger of using one inversely are stressed. 
The character of the correlation coefficient, a dimensionless num- 
ber that measures interdependence, is contrasted with that of the 
regression. The danger of confusing correlation with causality is 
treated. Finally, the dangers inherent in calculating a correlation 
are contrasted with the safeness of a regression. 


Uneven Corrosion in Alkaline Pulping Digesters—A Major 
Cause and Possible Cures, F. W. Fiynn, F. B. SNypER, AND 
F. H. RicuTer 


Several AISI type 405 alloy lined digesters installed in 1948 
experienced severe corrosion shortly after going into service. 
Corrosion was not general throughout the digesters. Some areas 
were heavily attacked and other areas were uncorroded and were 
covered with film and scale. Study and experimentation in con- 
nection with this corrosion problem indicated that the corrosion 
results from a boiling action that takes place on the metal surface 
when small quantities of liquor contact the hot digester shell. 
This boiling action is similar to that occurring when small quan- 
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tities of water were dropped on a hot plate. The type 405 alloy 
is corroded where this boiling action takes place, and is uncor- 
roded and covered with film and scale where this action is absent. 

The digester shell, following a blow, remains approximately at 
the cooking temperature. In refilling, heat is extracted quickly 
from surfaces completely submerged in liquor. 
surfaces are contacted with small quantities of liquor such as re- 
sult from splashing or foaming, hot plate boiling and corrosion 
result. 

Splashing during refilling is a major source of hot plate boiling, 
and the method of refilling determines largely the areas which will 
be splashed and corroded. 

Corrosion in type 405 alloy lined digesters was arrested by pre- 
venting the hot plate boiling action. Two different methods for 
doing this have been successfully applied. One involves the use 
of a specially designed metallic digester liner, the other involves 
admission of the filling liquor at the bottom of the digester rather 
than at the top. 

Hot plate boiling appears to be an important factor in causing 
uneven corrosion in carbon steel digesters as indicated by study of 
corrosion and scale patterns, and methods of refilling. The meth- 
ods used in arresting corrosion in type 405 alloy lined digesters 
should be beneficial in reducing uneven corrosion in carbon steel 
digesters. 


Some Observations on the Causes and Prevention of Kraft 
Digester Corrosion, Epwarp W. Hopprr 


Carbon steel kraft digesters generally gave good service life up 
to 1934-35. Since that time, undetermined changes have been 
made which cut the life to as little as one to two years. This 
shortened life may be due to one or more factors or changes in 
the digester proper or in the pulping operation. 

This paper has outlined variables in the steel, the liquor, and 
the circulation which may influence corrosive or erosive attack. 
Results of chemical, spectroscopic, and microscopic examination 
of digester steel samples are included. A method used in increas- 
ing the life of seriously thinned digesters is described. 

There apparently is no clean-cut cure-all for the excessive cor- 
rosive attack. There were probably other contributing factors 
and better methods for controlling attack. It is hoped that this 
paper may tend to emphasize the scope and ramifications of this 
expensive problem and stimulate thought along all lines that may 
contribute to decreasing the rate of corrosive and erosive attack. 


Experiences with Field Applied Inconel Digester Linings, S. J. 
BaIscH 

An experimental attempt was made to solve the digester cor- 
rosion problem by field lining a digester with '/s-in. thick Inconet 
strip. The experiment was later expanded to include two digest- 
ers of the tumbling type. This report tells of the experiences of 
the one vessel having 21/. yr. of lining service and the other a 
little over 1 yr. 

The results show that excessive cracking has oecurred in the 
welds adjacent to the Inconel strip and that a scale formation is 
taking place between the lining and the carbon steel backing of 
the digester. 

Believing that excessive temperature differential was occurring 
between liner and steel, a method for measuring temperature 
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When uncooled 


behind liner, in carbon steel backing and outside of carbon steel 
shell with the aid of pencil-type thermocouples, is given. 

In general, the alloy Inconel has shown excellent corrosive 
resistance to alkaline pulping liquors, but further consideration 
must be given to a welding procedure to seal the liner to the carbon 
steel shell of the digester. 


Pressure Vessel Steel Specifications and Related Processes, 
H. F. Perers 

The terms “killed,” ‘‘semikilled,” and “rimmed”’ refer to types 
of steel produced by various deoxidation practices. The killed 
and semikilled steels have a higher silicon content, but less segre- 
gation in the center of the ingot than a rimming type steel, the 
latter type steel being characterized by a rim of relatively pure 
metal. In gages under 1 in., rimmed steels are suitable for auto- 
matic welding but due to inherently greater segregation in gages 
of 1 in. and over, the weldability of these steels using an auto- 
matic process is not as good as either killed or semikilled steels. 
For those applications, such a digesters, where the rim zone is 
considered important from a corrosion viewpoint, it is possible to 
produce a steel with a sound rim zone with increased weldability 
by special deoxidation techniques. Segregation is an inherent 
phenomenon in the solidification of steel, the pattern and magni- 
tude of the segregation varying with the element under con- 
sideration and generally increasing for all segregating elements as 
the size of the ingot is increased. The importance of the knowl- 
edge of this phenomenon to the end user is to add to his under- 
standing of the difficulty of specifying a steel to a very narrow 
chemical specification and, also, that chemical analyses to meet 
specifications are taken from samples out of the ladle and so give 
the average chemical analysis and not the maximum and mini- 
mum precentages existing in the finished plates. 

Firebox quality steel is, as the name implies, a steel that has 
been given extra care in making and testing to insure good quality 
within a certain specification, i.e., A-285 Firebox, Grade A; A-201 
Firebox, Grade A; etc. Firebox quality steels do not have high- 
temperature properties in the same sense as do alloy steels. 

Flange quality steels are made to the same specification as are 
firebox quality steels, but they do not have to meet as rigid 
chemical and physical requirements. Steels of flanging quality 
are designed to meet the rigors of fabrication, but not long service 
under difficult conditions, such as externally fired pressure vessels 
subjected to fluctuating thermal and mechanical stresses. 

In the review of old boiler steel specifications and their com- 
parison with the present-day pressure vessel steel specifications, 
the only discrepancy worthy of note that might have possible 
effects on the digester corrosion problem is the question of silicon 
content. Before the development of the automatic welding proc- 
esses, digesters were fabricated by either riveting or forge weld- 
ing. Steels for the latter two processes were of a true rimming 
type; however, it was found that rimmed steels in gages of 1 in. or 
better were difficult to fabricate by the automatic welding proc- 
The steel companies, in an effort to keep abreast of de- 
velopments in the field of fabrication, have been supplying killed 
and semikilled steels whenever it was specified that automatic 
welding was the method of fabrication. Even when end use was 
not specified for steel plates made to A-285 specification in gages 
over 1'/, in. the steel companies supplied a silicon killed steel. 
This practice is not in violation of the usual rimmed steel speci- 
fication, namely, A-70 (which was replaced with A-285) because 
this specification does not stipulate a deoxidation practice. 

Another possible variation in the steels used in old digesters and 
the present-day steels is the fact that large plates of high-tensile, 
silicon-killed steels are being used to take advantage of fabrica- 
tion economics in the building of large digesters. Such steels will 
have a higher silicon, carbon, and manganese content than the 
old rimming steels. 
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Hastelloy F—A New Corrosion-Resistant Alloy for Lined Digest- 
ers, M. O. ScuEILu 


A new corrosion-resistant alloy manufactured by the Haynes 
Stellite Co. and based on the nickel-chromium-molybdenum-iron 
system is designated as Hastelloy alloy F with the following bal- 
anced chemical composition: 


Hastelloy Alloy F 


Carbone Qi: 5a eee eee be ee 0.08% max. 
Man Sain es Cnc. nec. ee a eae 1.00-2.00% 
Phosphorus ects sane ..0.040% max. 
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INCREASED YIELD OF 5% is com- 


mon in many normal pulps, since Curlation elimi- 
nates No. 2 pulp and fine screen rejects... converts 
shives and fiber bundles into No. 1 pulp. 65% 


yield in news sulphite is thoroughly practical. 


INCREASED TEARING STRENGTH 


is imparted to paper made from Curlated pulp be- 
cause fibers are given a permanent bend and twist. 


Tearing strength has been increased up to 60%. 


*T.M. Reg.—Curlator Corporation, East Rochester, New York 
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The alloy possesses good resistance to pitting, stress corrosion 
cracking, and crevice type corrosion. It has shown especially 
interesting possibilities as a lining material for sulphite digesters 
and numerous tests described in the article and conducted by the 
A. O. Smith Corp. have demonstrated that the fabricating proper- 
ties of the alloy are satisfactory for the construction of lined 
vessels. 

The outstanding application to date of this new alloy has been 
in lined digesters used for preparing sulphite pulp. 

Field exposure tests under severe service conditions in station- 
ary alkaline digesters have indicated a corrosion rate in the vapor 
of about 0.003 i.p.y. as compared with about 0.009 i.p.y. for 
Inconel and up to 0.022 1.p.y. for type 347 (18-8 Cb) stainless 
steel. 

In sulphite service where alloy T316 (18-8 Mo) was pitting in 
the vapor condition, Hastelloy alloy F is now being used with 
good success. 

With the limited experience on this alloy it would appear that 
Hastelloy alloy F offers a remarkable combination of properties 
for both acid and alkaline service. 

Tests in alkaline conditions have run 2 yr. and over 3 yr. in acid 
service. While this time is short to evaluate a new alloy for all 
the service conditions the indications are promising for success. 

The article describes several metallurgical, corrosion, welding, 
and simulated thermal shock and fatigue tests used to evaluate 
Hastelloy alloy F as an applied lining for digester service. 

The alloy has been used to line the top heads of two sulphite 
digesters, one 15 ft. diam. and one 19 ft. diam. 


Methods for the Determination of Cellulose Chain-Length Dis- 
tribution, Gkorrrrey BRouGHTON 
A review is made of methods available for determination of 
molecular weight distribution in cellulose from the standpoint of 
selecting a suitable method for routine determinations. 


Variable Shear Viscometers for Cellulose Intrinsic Viscosity 
Determination, F. H. Wrerzen, J. H. Evuiort, anp A. F. 
Martin 

Viscosities of a number of samples of cellulose have been 
measured in 0.5 M cupriethylenediamine using Ubbelohde, modi- 
fied Wagner-Russell, and Brookfield viscometers. From these 
data, intrinsic viscosities ([n]) were calculated using the one-point 
method proposed by Martin (Tappi 34: 363 (1951))*and com- 
pared with values obtained by the multipoint procedure at the 
normally encountered shear rates and also with values obtained 
at zero shear rate. 

For solutions having [7] C = 3.0 + 0.5, where C is concentra- 
tion in grams per 100 ml., it was found that for samples whose 

[n] = 10 or lower, the solutions are Newtonian and hence the 
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measured values are independent of the rate of shear. For 
samples having a higher [7], the solutions are shear sensitive. In 
the range [7] = 10 to 16, [7] may be obtained by the one-point 
method with moderate accuracy using shear rates in the range 50 
to 250 sec.~!. Samples having [yn] > 16 show marked shear 
sensitivity, and viscosities should be obtained at as low a shear 
rate as feasible. Intrinsic viscosities, obtained from such data, 
will approach the theoretically sound value calculated from data 
at zero rate of shear. 

It is reeommended that viscosities be measured at a maximum 
shear rate of 50 sec.~!. Reliable intrinsic viscosities are obtained 
from these observed viscosities by the one-point method. A 
simple rapid rotational viscometer is suggested for control use 
and a capillary instrument for referee use. 


Fundamental Dimensions of Appearance Quantities, R. 5. 
HuNTER 

To understand the limitations of the various measurement 
scales for color, gloss, directional reflectance, turbidity, etc., one 
must be familiar with the assumptions, distinctions, and experi- 
mental data which underlie them. In real life, objects and ma- 
terials appear in settings of infinite variety. The ability which 
the human eye develops to identify the different elements of its 
ever changing visual field is remarkable. One finds this out when 
he starts to construct optical scales to duplicate by physical 
measurements some of the distinctions which the eye makes. 
The variety of real life situations has to be limited by standardiz- 
ing the settings and limiting the factors measured to only the 
major ones. Because of these simplifications and limitations, the 
measurement methods for color, gloss, reflectance, turbidity, 
etc., are limited in application to comparisons of otherwise simi- 
lar specimens. Complete specifications for optical appearances 
are not feasible. 


The Deculator on a Kraft Paper Machine, A. W. DuskIN AND 
W. B. JENKINS 

The Deculator, a process for deaerating dilute paper stock be- 
fore the stock enters the headbox is described, operation problems 
are discussed, and results obtained on the Crossett Paper Mills 
machine are enumerated. This paper covers only the operation 
and results obtained on the first kraft paper machine on which a 
Deculator was installed. 

The most important results obtained due to the Deculator 
installation were: elimination of wire pit and headbox foam; the 
average monthly lost time due to wet end breaks was decreased 
approximately 3 hr., and for drier and dry end breaks 6 hr.; 
over-all machine efficiency showed an average monthly increase 
of 2.97%; basis weight variations in the machine direction were 
decreased; sheet formation and smoothness improved; drying 
efficiency was improved showing an average decrease of approxi- 
mately 1000 Ib. of steam per ton; no noticeable change was noted 
in physical properties of the sheet and maintenance costs have 
been low. 


Automatic Transfer Equipment, LLoyp HorNBosTEL 

Speed of open type paper machines is limited by safety of 
operation at draw between suction couch and first press felt, with 
maximum safe speed being a function of basis weight. Conven- 
tional pickup felt operation eliminates this limitation but is 
deficient in that excessive water is carried to the press section, 
sheet strength is damaged, some fiber is left behind on the 
fourdrinier wire, and new clothing sometimes necessitates re- 
duced machine speeds. Suction pickup arrangement was installed 
by Beloit Iron Works experimentally in 1931 and 1932, with 
recently improved types operating successfully at speeds in ex- 
cess of 1900 f.p.m. The value of automatic transfer equipment 
in news mills, for example, is indicated as: making possible in- 
creases in production of existing machines approximating 35%, 
providing paper with better printing characteristics due to in- 
creased groundwood content, reducing breaks on machines by at 
least 75%, reducing chemical pulp content of sheet from 20 to 
10%, helping in forestry conservation programs by reason of re- 
duced shrinkage of groundwood over chemical pulp in furnish. 


The Liquid Ring Compressor—Some Thermodynamic Charac- 
teristics, HAaRotp E. ApAms 


The liquid ring vacuum pump widely used in the papermaking 
industry, pumps and compresses gases by building up kinetic 
energy in a spinning ring of liquid confined within an elliptical 
casing. It is so different from other types of conventional com- 
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The principle 


the keystone arch, the device in architectural 
construction by which individual tapering or wedge- 
snaped pieces bind together a structure, is 


employed in the design of the Bolton 


Wedgeless Plug 


in reverse, 
but with identical resu 


BOLTON knives with dovetailed bottoms are driven 
endwise into precisely machined, dovetailed slots and 
then locked into position with Bolton Dovetailed Woods, 
thus assuring maximum holding power the entire length 


of the plug. 


The woods cannot be forced out in motion and, like the keystone arch, actu- 
ally become tighter in use. Any variety of cutting 
knives may be inserted in the slots of Bolton Wedge- 
less Plugs. 

The plug body is of cast steel into which a hammered 
forged steel shaft is pressed with 60-ton hydraulic 
pressure. 


With this plug, as standard equipment, we also supply a welded stainless 
steel end plate on the large end, as well as stainless 
steel end plate rings on both ends which come to the 
top of the woods and are designed to prevent washing 
of the woods and plug body at these points. 


The result is a wedgeless plug of outstanding durability with the assurance of 
long, uninterrupted service. There is no substitute for a Bolton Wedgeless Plug 
supplied with: 

1. Cast Steel Body. 2. Stainless Steel Jacket on Cast Steel Body. 
3. Stainless Steel Jacket mounted on your old plug. 


John W. BOLTON @& Sons, Inc. 


Lawrence, Massachusetts, U.S.A. 


DRAPER BROTHERS COMPANY 
CANTON, MASS. 


pressors that its full characteristics are frequently overlooked be- 
cause of thinking of it in conventional terms. 

The pump is a veritable thermodynamic laboratory because of 
the intimate reactions occurring between the liquid ring and the 
gas or vapor pumped. Near isothermal compression can be 
achieved and when handling saturated mixtures, the machine 
acts as a combined condenser and large purge pump. 

Because of its nonpositive nature, the water ring vacuum pump 
and compressor is rated by an actual test under a standard set of 
thermodynamic conditions, using dry air as the calibrating 
medium. 

It is subject to wider variations than positive type pumps when 
operating conditions differ much from standard. This basis of 
rating should be kept in mind when applying the pump. It is 
shown that the water ring vacuum pump has greater capacity for 
saturated air mixtures than its rated dry air performance. 

It is also suggested that a more definite basis of measuring and 
stating vacuum pumping requirements is desirable over the 
present tendency to give paper machine requirements in terms of 
water ring pump ratings. The latter are so subject to modifica- 


whats corn doing 
hitting /O- 
down the pikee 


CORN PERFORMS VITAL FUNCTIONS...IN MANY UNEXPECTED PLACES 


Under the hood of your car for instance... derivatives 
of corn were used in casting the cylinder heads... also 
in extracting (from its oxide, alumina) the aluminum 
used in the pistons and other essential parts. This is 
but one of the numerous examples of how continuous 


tion under the job conditions that definite specification in their 
terms is impractical. 

In the application of these pumps to paper machines, the condi- 
tion is usually met where a saturated air mixture has to be re- 
moved at a temperature higher than the water seal supply for the 
vacuum pump. A typical example cited in the paper involves 
suction on a couch roll with entering saturated mixture of 110°F. 
and with water seal at 80°F. In this case, full caleulations are 
given for the selection of a water ring pump and it is shown that 
under these conditions, a 1000 c.f.m. requirement can be handled 
by a water ring pump rated ateonly 812 ¢.f.m. A factor of 125% 
should be applied to the standard data to obtain actual capacity 
on this Job. 

Other typical paper machine operating conditions are listed 
with appropriate factors for selecting properly sized pumps. The 
importance to the papermaker of such items as seal water temi- 
perature and quantity is brought out because material improve- 
ment can be affected by a thorough understanding and applica- 
tion of the thermodynamic characteristics of water ring vacuum 
pumps. 


NN 


Manufacturers of 


basic research in corn helps American industry... ek GLOBE® 
helps you. We offer quality in volume supply un- brandiefacch 
CORN PRODUCTS IN PAPER MANUFACTURE excet Sete he Be Ge Comiple voter naical 
k ae service is available without cost or obli- AMIJEL® 
For the paper industry Corn Products Refining Com- gation. If you have a production prob- brand starch 
pany supplies a variety of specialized starches and lem why not check with Corn Products ® 
adhesives ...superior formula ingredients for such We welcome your specific technical one 
processes as beating, corrugating and laminating. inquiries. RTS 
LAM-O-DEX® 


CORN PRODUCTS REFINING COMPANY, 17 Battery Place, New York 4, N. Y. 


brand gums 
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When Surface is Sized With 


or one of the 


Calender stack or size press applications of OUTSTANDING ADVANTAGES ARE:. 


these hydrophilic colloids (applied as 0.20% | © Uniformly Dense & Smooth Printing Surface 
—3.5% solution) increase surface resistance | ¢ Improved Gloss & Flat Ink Printing 


to ink penetration thereby improving printing 


ance of the printed product. and Plastic Films 


KELSIZE® and KELGIN® . . products of 


20 N. Wacker Drive 31 Nassau Street 
Chicago 6, III. New York 5, N. Y. 


Picture of 
“VANCEQMETER”’ Absorbency Tester 
courtesy ° ilside Laboratory, 
Hints: : 
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Cable address: KELCOALGIN — NEW YORK 


Increased Oil and Wax Resistance 
uniformity, color yield and general appear- ¢ Improved Coating Surface for Pigments 


company 


530 W. Sixth Strect 
Los Angeles 14, Calif. 
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Expanded Monel 


Expands 
the Service Life 
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of filter sectors 


Four years ago a large Ontario, Canada, paper 
mill started looking for better filter equipment 
service and greater economy. 


Filters failed often and were costing too much to 
make and to repair. 


Various combinations of metals in different fab- 
ricated forms were tried. And finally an assembly 
was developed which proved most economical... 
considering both first cost and length of service life. 


The assembly ... aluminum sector frame... and 
a backing mesh of .050 in. expanded Monel with 
WY in. x 1 in. diamonds. Backing and facing wire 
are attached with Monel strap and machine 
screws; no solder is used. 


Why expanded Monel? Because expanded Monel 
has strength to withstand constant usage. It has 
corrosion resistance to withstand chemical attack. 


Welder tacks expanded Monel backing mesh to frame of an 
experimental model pulp filter sector. Design finally chosen 
uses mechanical assembly. Some 400 have been installed in a 
large Canadian mill. They promise 400% longer service life 
than previous sectors using other metals. 


Four hundred of these sectors have been installed. 
Some have been in service for over twenty months. 
No significant galvanic corrosion has occurred on 
the aluminum frames; all are still in excellent 
shape and promise 4 times more service life than 
previously used metals. 


Perhaps expanded Monel offers the answer to 
getting better service from equipment and more 
economical operations in your plant. Consult 
your Distributor of Inco Nickel Alloys for the 
latest information on their availability from ware- 
house and mill. Remember, too — it always helps 
to anticipate your requirements well in advance. 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y. 


HOADE MARK 


Inco Nickel Alloys 


MONEL® ¢ ”R”® MONEL ¢ “K’® MONEL ¢ “KR”’® MONEL 
“$® MONEL ¢ NICKEL * LOW CARBON NICKEL * DURANICKEL® 
INCONEL® * INCONEL “X”® * INCOLOY® * NIMONICS® 
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Dome section of world’s largest sulphite digester, SMITHlined with Hastelloy alloy F. 


Sulphite Digesters 
Overcome Dome Pitting Problems 


actions of the above digester dome being arc welded 
sgether in the A. O. Smith vessel shop, 


ee 


igester sections being assembled prior to erection at 
.e paper mill. Completed it will be 58 feet high, 
‘ith 19-foot inside diameter. 


APP I 
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For many years, A. O. Smith research 
engineers have been working on the 
corrosion problems that beset digesters 
in the acid pulping phase of paper 
manufacture. Most alloys that are sat- 
isfactory when in contact with the liq- 
uor, suffer severe pitting from corrosive 
action of the vapor in the digester dome. 


Extensive experience with the nickel- 
base alloy, Hastelloy alloy F, in labora- 
tory programs and field exposure tests, 
suggested its use for sulphite digesters. 


Three years of field service tests con- 
firmed our belief that Hastelloy alloy F 
provides a long sought solution to the 
problem of vapor pitting. 


The metallurgical characteristics of 
Hastelloy alloy F are ideally suited for 
the SMITHlining process of resistance 
Welding. (SMITHlining is the closely 
controlled resistance welding process of 
inseparably bonding alloy sheets to car- 
bon steel digester walls.) A. O. Smith 
also developed special coated electrodes 
for metallic arc welding to assure a com- 
pletely uniform Hastelloy alloy F lining. 


This is just one example of our efforts 
to help the Paper Industry solve its 
digester problems. The data accumu- 
lated from our comprehensive labora- 
tory and field testing programs is avail- 
able to you. Consult A. O. Smith on 
your digester problems. 


*Registered Trade Name of Haynes Stellite Company, a Division of Union Carbide & Carbon Corp. 


sy 


Chicago 4 « Cleveland 15 © Dallas 2 ¢ Denver 2 ¢ Houston 2 « Los Angeles 22 
Midland 5, Texas « New Orleans 12 ¢ New York 17 @ Pittsburgh 19 
San Francisco 4 © Seattle 1 ¢ Tulsa 3 e Washington 6, D.C. 
International Division: Milwaukee 1 


APPLETON ------- another in a series of scenes... areas where Appleton Wires serve the paper industry. 


Hesirate here for a moment on Memorial Drive vi Bs 
Bridge and glance downstream. This is Appleton, ie 
Wisconsin...a busy town...a beautiful town 

...a pleasant blending of culture and hospitality, 
higher education, industry, science and agriculture. 
We are proud of our home town. 


Right here at home, in the heart of the Fox 
River Valley, you'll also find the paper industry. 
All of these neighborhood mills know, from 
long experience, that Appleton Wires 

are Good Wires! 


APPLETON WIRE WORKS, INC., APPLETON, WISCONSIN 
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There’s no other color like it in town...” 


When you can point up the DISTINCTIVENESS of the 
colored wrapping paper you've sold to a store, you can 
be sure that you have given the merchant a strong sales- 
promotion tool. 

And you can bet that you’ve given him the kind of 
help that results in new orders and re-orders for you! 

A distinctively colored wrapping paper is a walking 
advertisement that his customers will carry on packages 
all around town. Being “tailor-made” for the mer- 
chant, it will remind people not just of shopping, but 
of shopping at HIS store. 

So that you can give him exactly the color he wants, 
Du Pont offers hundreds of shades of colors that you 


fore color makes more business... 
2 your customers and you 


Ya 
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can sell for paper, boxes, cartons and gummed tape. 
And Du Pont will give you technical service that will 
help you select a distinctive dye. For more information, 
write E. I. du Pont de Nemours & Co. (Inc.), Dyes and 
Chemicals Division, Wilmington 98, Delaware. 


FOR MAXIMUM SOLUBILITY 
Du Pont acid dyes 


FOR MAXIMUM ECONOMY 
Du Pont basic dyes 


FOR MAXIMUM LIGHT FASTNESS 


Du Pont dispersed organic pigments: 


Lithosol* Pigments 


"REG. U.S, PAT. OFF. 


Monastral* Fast Greens 
* 


Monastral* Fast Blues 


REG.U.s Pat. OFF 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 
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production increased 
up to 15 tons per day... 


... with W & T chlorination equipment 


A Southern mill had been having trouble with paper breaks attributable 

to the presence of slime in their white water. Despite continued efforts to control 
them slime breaks were running 60 to 80 per week, resulting in a 

time loss of 10 to 14 hours per week, and an average production loss of 

15 tons per day! It was then that the W&T man was called in. 


Where and how to apply the proper treatment was determined, the costly methods 
were discontinued, and W&T chlorination was installed. 


During the first 3 days of chlorination the mill recorded 
only 1 slime break and 2 minutes of lost time. 


During the next 3 days there were 4 breaks and 17 
minutes of lost time. 


During the next 25 days there were no breaks attrib- 
utable to slime! 


. . . Within a week there were no production losses caused by slime! 
Performance such as that is typical of what your W&T representative can do for you. 


If you have a production problem attributable to impure water, 
it would pay you to write or call him now. 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT I 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 42 
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WEARING RING DESIGN 
Cuts Fan Pump Costs 


Adjustable clearance keeps 
efficiency high 


Radial o pening eliminates 
dama , j ] 
ge from jamming 


How It Works 


Here’s 


Clearance between the wearing ring and the impeller 
can be adjusted by simply removing the locking pin, 
turning the threaded inner ring until the correct clear- 
ance is established and resetting the locking pin. In 
addition to keeping efficiency high, small clearances 
also tend to exclude solid materials and reduce clog- 
ging problems. 

With ordinary wearing rings, solid material between 
ring and impeller may deflect the shaft or cause the 
impeller to seize. With Allis-Chalmers wearing rings 
with radial clearance, solid materials between rings 
simply increase the load on the thrust bearing slightly 
and wear themselves free. 


Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Distributors, 
Certified Service Shops and Sales Offices 
throughout the country, 


ea] 


™ 


For more information on Allis-Chalmers 


» Say CAN GET HELP on all your stock 
handling problems from an Allis- 
[halmers pump engineer, And Allis-Chal- 
ners can supply the complete pumping 
nit — pump, motor, drive and control — 
lf of coordinated design and manufacture 
. . assembled and ready to install. 


pumps for paper mills, call your nearby 
Allis-Chalmers Authorized Distributor or 
representative or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for centri- 
fugal pump Bulletins 08B6146, 52B7112 


and 52B7839. A-3972 


Texrope and Vari-Pitch are Allis-Chalmers trademarks, 


ALLIS-CHALMERS 
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MOTORS — 1/2 to 
25,000 hp and up. 
All types. 


CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE V-belts in 
all sizes and sections, 
standard and Vari- 
Pitch sheaves, speed 
changers. 


eceovoeevev00e020e028020080000808080808088 888888888888 8 OG 
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‘It's proved 


200% to 300% 
more efficient” 


& 


LIDDEN 


No matter what your present sizing 
practice may be, it will pay you well to 
have a representative of the Glidden 
Technical Service demonstrate all the 
advantages you can gain from using Pro- 
size in your mill. After changing from 
conventional rosin size to Prosize, users 
have reported that... 


® Prosize Process is 200 to 300% more 
efficient. 


@ Prosize Process produces a better, more 
stable size which gives paper uniform 
resistance to liquids of various types, such 
as ink, water, meat juices, etc. 


@ Prosize Process permits duplication of 
tesults from run to run on grades never 


THE GLIDDEN COMPANY 


before made because of sizing difficulties. 


@ Prosize Process minimizes seasonal varia- 
tions—is highly effective on stocks heated 
by long beating or hard jordaning. 


@ Prosize Process permits sizing at a higher 
or more neutral pH. 


@ Prosize Process requires from 35 to 65% 
less rosin size and from 15 to 30% less 
alum, making it generally less expensive 
to use. 


Prominent mills with a combined produc- 
tion of thousands of tons of paper a day 
have proved this patented Glidden Prosize 
Process, utilizing Glidden Alpha* Protein 
in combination with rosin size and boric 
acid, to be a superior means of sizing. 


* Trademark Registered 


SOYA PRODUCTS DIVISION 


1825 N. Laramie Avenue - Chicago 39, Illinois 
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DU PONT PIGMENT 


© WALL PAPER 

OCT e COATED PAPER 
® FLINTED PAPERS 
® BEATER DYEING 


STANDARDIZED PIGMENTS TO MEET THE EXACTING 
REQUIREMENTS FOR PAPER COLORING 


J Pee DU PONT LINE includes economical pigments of highest quality. There are 
colors for beater dyeing which have been especially processed for quick and thor- 
ough dispersion in water. They have better strength than the usual lakes for beater 
coloring. Use them for papers which must have good lightfastness. 

All these Du Pont pigments are standardized for properties important to their 
use in paper. They may be adapted to the most exacting requirements. 

You can get further information from your Du Pont salesman, or by writing to 
E. I. du Pont de Nemours & Co. (Inc.), Pigments Department, 1007 Market Street, 


Wilmington 98, Delaware. 


USE THESE DU PONT PIGMENTS FOR QUALITY PRODUCTION 


Chrome Yellow ® Organic Yellow Lakes ® “Watchung” Red 
Pigment Green B— full strength and lakes a Molybdate Orange 
Dispersible ““Monastral’’ Blue and Green Lakes co) Toluidine Red 


PTMA—Green and Red Lakes 


ig 


2 PAPERS 


Better Things for Bette t 


Au De nonce 


Diamond Automatic Soot Blowers have 
been sold for the cleaning of chemical 
recovery boilers in the following plants. 
This list covers all but three or four of 
the black liquor jobs placed in the 
United States and Canada in recent 
years. The reason for this overwhelm- 
ing preference? You obtain correct re- 
covery boiler cleaning and high boiler 
availability at minimum cost by using 


Diamond Automatic Soot Blowers. 


Bloedel, Steward & Welch, Ltd. 
Brompton Pulp & Paper Co. 
Brown Company 

Brown Paper Mill Company 
Brunswick Pulp & Paper Co. 
Calcasieu Paper Company 
Camp Manufacturing Company 
Canada Paper Company 
Cellulosa Koncern (Sweden) 


Champion Paper & Fibre Co. 
(2 Plants) 


Chesapeake Corporation 


Companhia Portuguesa de Celulose 
(Portugal) 


Consolidated Paper Company 
Container Corporation of America 
Continental Can Company 
Crossett Paper Mills Ltd. 

Crown Williamette Paper Co. 
Dryden Paper Company 


Enso-Gutzeit Oy (Finland) 
(2 Plants) 


Fibre Board Products Corp. 
Frazer Company, Ltd. 
Gaylord Container Corp. 
Gulf States Paper Company 
Halifax Paper Company 
Hollingsworth & Whitney Co. 
Hudson Pulp & Paper Co. 


International Paper Corp. 


Southern Kraft Division 
(7 Plants) 


Joutseno Pulp (Finland) 


Ay Ths 


Ketchikan Pulp & Paper Co. 
Kalamazoo Vegetable Parchment Co. 
A/B Kemi, 0/Y (Finland) 

Longlac Pulp & Paper Co. 

Longview Fibre Co. 


H. R. MacMillan Export Corp. 
Nanaimo Sulphate Pulp Div. 


Macon Kraft Company 
Marathon Paper Company 


Mead Corporation 
(2 Plants) 


Mo and Donsjo A. B. Husums (Sweden) 


National Container Corp. 
(3 Plants) 


National Paper Corp. 
North Carolina Pulp Co. 
A/B Oulu, 0/Y (Finland) 
Oxford Paper Company 
Pacific Mills Limited 
Rauma-Raahe Oy (Finland) 
Riegel Carolina Corp. 


St. Helen’s Pulp & Paper Co. 


St. Joe Paper Company 
St. John’s Sulphite, Ltd. 
St. Mary’s Kraft Corp. 
St. Regis Kraft Corp. 


St. Regis Paper Co. 
(2 Plants) 


Howard Smith Paper Mills, Ltd. 
Sorge Pulp Co., Ltd. 

Southern Advance Bag & Paper Co 
Southern Paperboard Co. 
Thilmany Pulp & Paper Co. 

Union Bag & Paper Co. . 
Union Corporation, Ltd. 
United Paper Company 
S. D. Warren Co. 


West Virginia Pulp & Paper Co. 
(2 Plants) 


Weyerhauser Timber Co. 
(3 Plants) 
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Only QLAMONO Fo Fett You 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, 


OHIO 


Diamond Specialty Limited ¢ Windsor, Ontario 


Turbulent Suspension Burning as Applied to Steam 
Generating Units for Paper Mills 


OTTO DE LORENZI 


Puring the semi-annual meeting of the American Society 
ef Mechanical Engineers at San Francisco in June, 1949, 
preliminary development work and test results on single- 
stage furnaces, burning wet wood, were discussed. The 
eesign, employing the principle of suspension burning, 
has now been refined. At present several units are in 
*arious stages of construction, while an additional one 
has been in continuous service for a period of over 20 
months. Considerable operating data, covering a wide 
range in capacity, while burning wet wood-room refuse, 
fuel oil, and high as well as low-volatile coals are now 


easily applied.” Since the foregoing was written how- 
ever, spreader applications have found almost universal 
favor, and underfeed designs have been entirely dis- 
carded. 

For a conventional spreader-stoker installation the 
distributors are located in the front wall at an elevation 
of from 3 to 4 ft. above grate level. Flight of fuel from 
distributor to grate is quickly completed over a rela- 
tively short and flat trajectory. Some of the smaller 
particles are carried upward by the gas stream and thus 


@vailable. The effectiveness of this method for firing solid 
fuels is reflected in the performance obtainable at apparent 


heat liberation rates which exceed thos ally “y: ; ; 
- eed those normally accepted volatilization stages before it reaches the fuel bed. 


-@5 standard. A motion picture of actual furnace operat : : 
a tN a With this arrangement ry limited 
ing conditions clearly shows the effective flash drying and this arrangement only a very limited amount of 


_devolatilization obtained through use of suspension burn- ome ° flashed into vapor, and thusa eres part of 
-ing in a highly turbulent furnace operation. drying and practically all of the combustion process 
actually takes place after the fuel comes to rest on the 
grate. This characteristic of the conventional spreader 
installation makes it necessary to supply practically all 
air for combustion through the grate and thereby limits 
the amount which may be used overfire for producing 
furnace turbulence or for effecting flyash return. 
Furthermore, if there is any erratic or slug feeding, 
particularly with high moisture fuels, partial quenching 
of the bed will immediately follow these periods of 
heavy feed. During intervals between slugs the fuel 
bed will gradually brighten, as drying and devolatili- 
zation of the fresh charge progress. Operating results 
under these conditions are somewhat less favorable 
than where continuous controlled feed is used. 

To take full advantage of flash-drying effect in a 
spreader installation, it is necessary to increase time for 
flight of fuel through the furnace atmosphere. This can 
be accomplished by locating the feeders at an elevation 
of from 12 to 20 ft. above rate level. Inasmuch as a 
major portion of the burning will now occur throughout 
the furnace cavity, it becomes necessary to rearrange 
distribution of air supply so that a much larger percent- 
age is made available above the fuel bed. Nozzles for 
this increased overfire air supply are best located in the 
four furnace corners below the feeders. With this 
arrangement it is possible to use large fuel particles be- 
‘ause they are spun around in flight by the high velocity 
streams and retained in the rising column of burning gas 
for a greater length of time before coming to rest at 
erate level. It is this increased time of flight, through 


never reach the grate. The major portion of the fuel, 
however, has hardly started through drying and de- 


Pup and paper mills in the United States have 
been most cooperative by their participation in and con- 
tributions to the many significant developments for re- 

‘ducing fuel costs, through process modifications and the 
‘efficient utilization of by-products. A major factor in 
three of these developments has been the use of flash- 
(drying principles to: increase capacity and efficiency of 
‘lime kilns; salvage chemicals used in the pulpmaking 
)process and also produce simultaneously a substantial 
:amnount of by-product steam for plant use; and improve 
,efficiency of steam generation when burning wet bark 
.and wood-room refuse, either separately or in combina- 
‘tion with coal, oil, or gas. For this paper, however, the 
(discussions will be confined to recent furnace designs in 
»which primary fuels are wet wood and other similar 
itypes of cellulose refuse. 


Flash drying may be briefly described as a process in 
‘which wet material is dispersed in a stream of heated 
gas, under suitable conditions of particle size and 
\temperature differential, so that a major portion of the 
) moisture is flashed into vapor and carried off by the gas 
‘stream. 

A paper (/) presented during the semi-annual meet- 
iing (1949) of the ASME in San Francisco stated: 
“Use of the two-stage furnace, comprising a Dutch-oven 
fand a secondary combustion chamber, has been gener- 
-ally accepted as a standard for ‘hog fuel’ and other kinds 
of wet-wood refuse. Recently, however, large scale ex- 


perimental installations of the single-stage furnace us- 
iing both underfeed and spreader firing have been 
operated successfully. As a result of these develop- 
ments, there are now available, for many types of in- 
-stallations, simplified combustion systems, having high 
inherent capacity, to which automatic controls may be 


Orro pe Lorenzi, Director of Education and Fuels Consultant, Combus- 
tion Engineering-Superheater, Inc., New York, N. Y. 
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the hottest furnace zone, which causes: moisture to be 
quickly flashed into vapor; partial or complete devola- 
tilization of the fuel to take place; and residual combus- 
tible constituents to become ignited before reaching the 
erate. Slug feeding produces no noticeable changes at 
fuel-bed level, and consequently there are no adverse 
effects on operating results. This arrangement of feed- 
ers and overfire air has changed materially the operat- 
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ing characteristics of spreader stokers by producing real 
turbulent suspension burning. 

Turbulent suspension burning may therefore be de- 
fined as the principle of showering relatively large 
particles of solid fuel downward, from some considerable 
height in a towerlike furnace, through relatively large 


Fig. 1. Spreader stoker, applied to an existing two-stage 
furnace, for a plywood mill in British Columbia 


quantities of highly turbulent gas and overfire air to 
effect: flash drying; partial or complete devolatilization ; 
ignition of fuel constituents; and finally, uniform distri- 
bution of the residual fuel to the grate surface, in the 
lower furnace zone, where combustion is completed 
through reduced percentages of undergrate air. 

Since 1949 the majority of new installations which use 
some form of wood or cellulose fiber refuse, as primary 
fuel, are spreader-stoker equipped. These steam-gen- 
erating units employ single-stagefurnaces without arches 
of any sort. Furnace walls are watercooled so as to 
minimize refractory exposure and thereby reduce sin- 
tering of ash and sand, with the result that in-service 
time between maintenance shutdowns is extended 
materially. 

In some instances older two-stage furnaces, employ- 
ing cone or pile burning, were changed over to spreader 
firing by installing suitable distributor units and grates 
in the original Dutch-ovens. Relatively thin and level 
fuel beds replaced the previously used piles, with a re- 
sultant speed-up in responsiveness to changes in steam 
demand, as well as increased burning capacity. This 
fact was clearly brought out in a paper (2) presented be- 
fore the West Coast engineering section of TAPPI at 
Tacoma during February, 1951. ‘“The maximum load 
that could be carried on no. 7 boiler on cone firing was 
between 65,000 and 70,000 Ib. per hr. We have several 
load charts on spreader stoker operation that show an 
average of better than 75,000 lb. per hr. for the entire 
24 hr. and a maximum of around 90,000 Ib. per hr. for 
extended lengths of time.”’ 

One of the earliest successful installations for 
spreader- stoker burning of wet-wood refuse with a wide 
variation in size consist is in a British Columbia ply- 
wood mill. In this instance the original steam gen- 
erating plant consisted of three bent-tube boilers, two 
rated at 440 hp. and one at 368 hp. all equipped with 
Dutch-oven furnaces for pile burning. The small unit 
was changed by installing a single spreader distributor. 
The original rate, 7 ft. 0 in. wide by 10 ft. 0 in. long 
was replaced with one 4 ft. 6 in. by 10 ft.0in. Sectional 
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side elevation of the revised unit is shown in Fig. 1. 
The fuel is an indeterminate and continuously varying 
mixture of bark, slivers, chips, shavings, and sawdust 
from salt-water-driven fir and hemlock. Moisture con- 
tent varies from 50 to 65%. The comparative contin- 
uous capacities are 17,500 lb. steam per hr. from the 
smaller spreader-equipped unit with a net grate area of 
45 sq. ft., and 20,000 lb. steam per hr. for the larger 
cone burning unit with a net grate area of 120 sq. ft. 
The fuel is fed to all furnaces from a single conveyor. 
A 6-in. bar screen causes the excessive oversize pieces to 
by-pass all furnaces. These rejects, a relatively small 
percentage, are eventually hand-fired without further 
size reduction. 

In another West Coast installation the conversion 
from pile burning to spreader firing is illustrated by Fig. 
2. In this instance the grate is 17 ft. 6 in. wide by 9 ft. 
2 in. long, having an effective area of 160.4 sq. ft. The 
secondary combustion chamber is partially watercooled 
and a live-bottom surge bin, using a chain-type feeder, 
is installed to assure control of fuel feed. For the 
actual fuel used, we again quote from the previously 
referred to paper (2): ‘‘The list of fuels includes dry 
planer shavings, green planer shavings, fir hog, sawdust, 
cedar hog, hemlock hog, bark and pulp bark plant and 
chipper refuse. This list varies in moisture from per- 
haps 8 to 70% and in size from sawdust to coarse cedar 
hog with a consistency similar to baled hay. Cedar 
bark is fibrous and tends to collect in bunches. It is not 
unusual for chunks to come in having a volume of as 
much as 50 cu. in. And ‘shims’ as they are called, 
which are very thin boards from 3 to 6 in. wide and a 
matter of feet in length are sometimes a real nuisance. 
The inability of the conveying and measuring equip- 
ment to properly handle the rougher types of fuel has 
been the most difficult problem to arise. Much time 
and expense have gone into solving this problem with 
only limited success. This difficulty is not peculiar to 
any special type of firing, but is present whenever a con- 
trolled system of distribution or measuring of hogged 
fuelis attempted. At the present time with such a va- 


Fig. 2. Spreader stoker, applied to an existing two-stage 
furnace, for a Pacific Coast lumber mill 


riety of rough fuel being handled, the one solution that 
seems most adequate is to segregate the fuel and rehog 
the coarse particles.’ 

Experience gained from this unit (Fig. 2) has resulted 
in the installation of several other spreader-equipped 
steam generators using water-cooled single-stage fur- 
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naces similar to the one shown in Fig. 3. Heat-release 
rate of 24,500 B.t.u. per cu. ft. furnace volume and 
720,000 B.t.u. per sq. ft. grate are used for guaranteed 
maximum continuous capacity. The fuel generally is 
sawmill refuse composed of sawdust, planer shavines 
and hogged bark, along with other wood refuse. The 
percentage of these in the feed is dependent on the oper- 
ation in which a particular plant is engaged. Some of 
the actual limits encountered are 10 to 70% sawdust, 30 
to 60% planer shavings, and 0 to 50% hogged fuel. 
Where logs are salt waterborne, furnace wall deposits 
will usually result from salt and marine encrustations 
nicked up during transit from forest to mill. With 
‘resh waterborne logs these deposits are either of a 
ninor nature or entirely absent. 

Some time ago a southern paper mill installed a single- 
stage type unit designed, Fig. 4, for a maximum contin- 
ious capacity of 90,000 lb. steam per hr. with wood- 
oom refuse and 150,000 Ib. per hr. for either natural 
gas or a combination of natural gas and wood. An 
ictual capacity of 115,000 lb. per hr. has been easily 
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Fig. 3. A West Coast installation for burning wet-wood 
refuse from a lumber mill operation 


maintained with wood refuse containing 45% moisture. 
Wood supply to the four spreader distributors is regu- 
‘lated through a live-bottom surge bin. Overfire-air 
jets, angled slightly downward through the rear wall, 
_ provide added furnace turbulence. Use of air at 350°F. 
‘is of considerable assistance in the successful operation 
of this unit at 115,000 Ib. per hr. with a corresponding 
\ grate release rate of 880,000 B.t.u. per sq. ft. per hr. 

The foregoing installations all use spreader distribu- 
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tors set in a conventional manner. Distribution is 
solely dependent on speed, and adjustment of thismecha- 
nism as influenced by size consist of the fuel used. _De- 
signs of this type are indicated for plants in which size 
of steam-generating units lie below 70,000 to 80,000 lb. 
steam per hr., or where it is necessary for economic 


Fig. 4. A southern paper mill installation for burning 
wood-room refuse and natural gas 


reasons to produce steam at low efficiency, or where the 
unit also serves as an incinerator for any overproduction 
of nonsalable refuse. 

During the early part of 1946 an experimental steam- 
generating unit, Fig. 5 was placed in service for a 
southeastern naval stores plant. It included a single- 
stage furnace in which spreader distributors were raised 
from the conventional elevation of 3 or 4 ft. to a point 
approximately 19 ft. 0 in. above grate level. Provisions 
were made for supplying all or part of the air for com- 
bustion through tangentially directed nozzles located in 
the zone below distributor level and above the grate. 
This unit, is therefore, the first application of the princi- 
ple of turbulent suspension burning as defined in the 
early part of this paper. 

Fuel differs somewhat from ordinary wood refuse in 
that it is by-product to a process in which old pine 
stumps are first given a preliminary spraying with water 
to remove part of the sand and soil carried by the roots. 
After this rinse the stumps are passed through a series 
of high-speed chippers. The resulting chips then enter 
cookers where steam is used to remove practically all 
the resins and pitch. The spent-wood chips, devoid of 
the flashy ignition characteristics of pine, are then 
burned to produce steam for process requirements. 

Design of this experimental unit was projected for a 
steam capacity of 70,000 lb. per hr. The furnace is 10 
ft. 0 in. wide, and active grate area is 123 sq. ft. Fur- 
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nace height is 32 ft. 0 in. above grate. Side walls and 
rear wall are partially watercooled. Overfire-air noz- 
zles are arranged for four alternately rotating tangen- 
tial belts to provide the swirling and highly turbulent 
zone through which the fuel must travel on its flight to 
the grate. Air for combustion is actually obtained 


Fig. 5. A large-scale experimental unit, in a naval stores 
plant, for turbulent suspension burning of spent-wood 
chips 


from three main sources: underfire, at room tempera- 
ture, through stoker grate by furnace-draft induction; 
overfire from air heater, by forced-draft fan, to furnace 
nozzles; and leakage through distributor units and 
around stoker seals. A live-bottom bin is used to reg- 
ulate flow of spent-wood chips to the distributors. 

This experimental unit has now been in commercial 
service for over 6 yr. Some changes have been made 
to further improve operating characteristics. Design 
capacity was easily exceeded to the extent that 100,000 
to 125,000 lb. of steam per hr. is now normal operating 
procedure, with CO, ranging between 16 and 18%, and 
smoke of approximately no. 1 Ringelmann density. 
During one series of tests a capacity of 142,000 Ib. steam 
per hr. was maintained for 3 hr., with CO, averaging 
18.4%, when burning spent-wood chips having a mois- 
ture content of 37.0% and a heating value of 5600 B.t.u. 
per lb. as fired. 

Tests and operating experience with this unit have 
provided much fundamental data from which newer de- 
signs were developed. One of the most important 
factors established was the conservative continuous 
“apparent”? grate-liberation rate of approximately 
1,000,000 B.t.u. per sq. ft. per hr. This rate is con- 
servative because it can be exceeded by a wide margin 
without distress of any sort. The word “apparent” is 
used because the liberation rate represents all fuel enter- 
ing the furnace even though a large portion of its heat 
content is released in the turbulent zone above the 
grate. Several units of a similar type are now in va- 
rious design stages, under construction, or in regular 
plant service. The cellulose-type fuels to be used are 
from paper mills, sawmills, sugar mills, naval stores 
plants, and furfural producing plants. In addition, one 
unit will operate solely on either low or high-volatile coal, 
A number will also be equipped for burning oil, natural 


100 


gas, or coal, either separately or in combination with the 
wood. 

One of these newer units, Fig. 6, installed for a large 
eastern paper mill, has now been in continuous service 
for over 20 mo. During this period there have been 
only seven outages of short duration. One of these re- 
sulted from failure of a magnetic-coupling bearing, one 
from general plant operating difficulties, two for ad- 
justments and correction of expansion clearances, and 
three for inspection during holiday shutdown of the en- 
tire mill. Design capacity is 90,000 lb. steam per hr. at 
430 p.s.i. and 613°F. when burning pine bark containing 
40% moisture. A capacity of 100,000 lb. per hr. was 
also guaranteed for coal and fuel oil. Forced and in- 
duced-draft fans, however, were provided for an output 
of 150,000 lb. per hr. in the event the unit possessed the 
high capacity indicated by experience with the test unit 
shown in Fig. 5. 

The fully water-cooled towerlike furnace has a height 
of 44 ft. 0 in. from top of grate to underside of roof. 
Furnace volume is approximately 6200 cu. ft. Distribu- 
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Fig. 6. Unit employing turbulent suspension burning of 
wood-room refuse, coal, and oil 


tors are located 17 ft. 0 in. above grate level and 17 ft. 
9 in. below lower edge of entrance into first boiler pass. 
Stoker grate is 13 ft. 0 in. wide and has a gross area of 
192 sq. ft. Air for combustion is available at tempera- 
tures up to 550°F., and the undergrate air supply may 
be tempered to 350°F. through use of by-pass damper. 
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At design capacity, with wood fuel, furnace liberation 
sate is 19,600 B.t.u. per cu. ft. per hr., and grate heat 
release rate is 610,000 B.t.u. per sq. ft. Predicted 
efficiency is 75.0%. 

The tangential overfire-air nozzles are located in the 
fairnace sidewalls between distributors and top of grate. 
in addition, two rows of horizontally opposed nozzles 
sre located 18 in. above front and rear ends of the 
stoker. A third row of horizontal nozzles is located in 
fre rear wall at an elevation of 13 ft. 0 in. above grate 
tevel. Four sets of tangential oil burners, with inter- 
mediate air nozzles, are installed in the side walls 
soproximately 3 ft. 6 in. above distributor level. Over- 
hee jets, in addition to supplying the larger portion of 
» r for combustion are also used to distribute the resid- 
salfuel. Thus the distributors throw fuel into the fur- 
‘ace where it is then swirled around and spread out by 
‘tiese jets and then uniformly deposited on the grate. 

A large live-bottom surge bin is located in front of the 
‘wait above distributor level. Sixteen helicoid screws 
scharge the feed into four distributors. Inasmuch as 
eval may also be burned, these screws are driven by four 
variable-speed motors having a speed range of 50-1 to 
assure positive feed control. 

A multitube dust collector is installed between air- 
heater outlet and induced-draft fan inlet. The fly ash 
| reinjection system returns all collected carry-over to the 
\lower part of the furnace through four nozzles in the 
‘rear wall and two nozzles in the side walls. In the 
original concept of turbulent suspension burning, it was 
-assumed that the use of extreme turbulence in a tall fur- 
inace would produce no more flyash carry-over than 
‘obtained with conventional spreader firing. Many 
(tests have shown this to be a correct assumption, even 
(though 100% reinjection is used. 

_ At present, the wood room of this mill is operated 16 
ihr. per day, and no storage area is provided for excess 
)wood-refuse production. Consequently, this refuse is 
iburned at the rate at which it is produced, except for 
Fsome over-run which is used to provide a full bin to 
‘carry the unit, at reduced load, over the daily 8 hr. wood- 
room shutdown period. The wood for this unit is a 


Fig. 7. Typical steam-flow charts showing performance 
~haracteristics available in units employing turbulent 
suspension burning 


‘species of pine commonly found along the mideastern 
woastal areas. It consists mainly of bark together with 
varying quantities of culls, knots, butt-ends, and other 
similar wood-room refuse. Moisture content varies 
from 30 to 50%. A representative moisture-free proxi- 
wmate analysis is as follows: volatile matter 75.42%; 
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fixed carbon 23.04%; ash 1.54%; B.t.u. per lb. 9260. 
High-speed rotating-cylinder knife hogs are used to as- 
sure well-sized fuel at all times. The use of this equip- 
ment adds to steam production costs, but these are more 
than offset by savings in purchased fuel. Furthermore, 
relatively uniform size consist facilitates feeding. 


Fig. 8. Modified design of unit for turbulent suspension 
burning which permits extensive standardization 


Operating flexibility of this unit is well illustrated by 
the two typical steam-flow charts in Fig. 7. The right 
one shows a 24-hr. record of almost steady steam out- 
put at approximately 100,000 lb. per hr. This was 
part of a three-day run during which the fuel was 
low-volatile (15%) semibituminous coal. The left 
chart is an excellent example of wide-range flexibility 
when burning wood at variable wood-room production 
rate. Actual load varied from a minimum of 10,000 Ib. 
per hr. to a maximum of 160,000 Ib. per hr. with sudden 
increases or decreases of as much as 125,000 lb. per hr. 
For the period from 11:30 a.m. to 2:45 p.m. average 
capacity was approximately 160,000 Ib. with a corre- 
sponding grate heat-release rate of 1,260,000 B.t.u. 
per sq. ft. per hr. A more detailed discussion of this 
unit’s performance was presented in a paper by R. 
Ellwanger (3) before the TAPPI meeting in Richmond 
during September, 1951, in which he said: 

“The following heat balance tabulation illustrates 
typical performance at a rating of 130,000 Ib. steam per 
sige 


alent sp OLil WorOlA FS, Gaeesucasnanegesnnsons 5.9% 
Heat loss due to moisture and hydrogen in fuel..... 13.7% 
Heat loss due to carbon monoxide............... 0.2% 
Heat loss due to combustible in refuse............ 1.0% 
Heat logsiduextomadiavlonn sn eet i cerita 0.5% 
Actual boiler efficiency by difference.............. 78.7% 
Guaranteed boiler efficiency at 90,000 Ib. steam 

(afSenl stein thie bac Anat Seon te gee a aca aam 75.0% 


“Tt is interesting to note that the unit is often oper- 
ated at a capacity of 160,000 lb. per hr. for 3 or 4 hr.” 
Mr. Ellwanger further states: “Several performance 
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tests have indicated the total carbon loss to the stack 
and ashpit is of the magnitude of 1.0%, which results 
are obtainable principally because of the design of the 
furnace and jets, as well as efficiency of the reinjection 
system.” 

Operating tests, when burning fuel oil, low-volatile 
or high-volatile coal, have repeatedly shown that guar- 
anteed capacities are also easily exceeded. On one 
occasion an output of 160,000 lb. per hr. was main- 
tained without difficulty with high-volatile (85%) bitu- 
minous coal; in fact, had additional fan capacity been 
available, the limit might well have been raised to 
somewhere between 175,000 and 200,000 lb. steam per 
hr. 

For operation with coal it is necessary to use the live- 
bottom bin, with its 16 screw conveyors, as a feeder. 
While this feeding arrangement is quite satisfactory for 
bulky wood-room refuse, the control is somewhat 
erratic with concentrated fuels such as coal. Never- 
theless, as indicated by the left chart in Fig. 7, it is 
possible even without close control of feed to maintain 
satisfactory performance. On a number of occasions 
varying mixtures of wood and coal have been used even 
though this operation in conventional installations fre- 
quently results in heavy fuel-bed clinker formation. 
With turbulent suspension burning, and its uniform 
distribution to the grate, there were no signs of dis- 
tressed areas at any time. In fact, the performance was 
so satisfactory that there is no hesitancy in using almost 
any ratio of coal to wood, provided separate feeders are 
installed. Discharge of fuel from the wood and from 
the coal feed is simultaneously conveyed to the distrib- 
utor where mixing occurs. With this arrangement con- 
trols may be applied to maintain constant capacity by 
changing coal-feed rate to compensate for variations in 
available wood supply. 

When burning fuel oil only, all combustion air is 
supplied in the immediate vicinity of the atomizing 
nozzles. Under these conditions it is interesting to note 
the very narrow band in which combustion is completed. 
The whirling and highly turbulent mass of burning oil 
vapor rapidly spins around in this band which is not 
much more than 12 to 14 ft. wide. Immediately below 
and above this zone the furnace atmosphere is abso- 
lutely clear, even though excess air is held to a very low 
level. This action clearly demonstrates that high 
turbulence, properly applied, will accelerate completion 
of the combustion process. A contributing factor is the 
increased time element during which individual particles 
of burning fuel may make one or more circuits of the 
furnace perimeter. 

Mr. Ellwanger (3) sums up the present status as 
follows: ‘“The development of this unit and its auxilia- 
ries has advanced bark refuse to the role of a low-cost 
substitute fuel capable of supplying steam to power- 
plant header through the medium of the more depend- 
able steam generator.”’ Notwithstanding the extremely 
satisfactory performance of this unit, every advan- 
tage will be taken to modify designs in the interest of 
still further improving operating characteristics. Some 
of the more recent modifications are illustrated by the 
unit shown in Fig. 8. Except for minor changes in 
arrangement of tangential nozzles and elimination of 
the three horizontal jet rows, the furnace is practically 
the same as for the unit in Fig. 7. The pendant super- 
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heater has been moved forward into the upper part of 
the furnace so that it now conforms more closely to 
those used with chemical-recovery units. <A single- 
pass bafHeless boiler has been substituted for the pre- 
viously used three-pass type. This newer unit lends it- 
self to design standardization in which capacity is a 
direct function of furnace width. 

We have discussed briefly many of the more impor- 
tant characteristics of turbulent suspension burning. 
As additional units are placed in service, present design 
limitations will, no doubt, be widened through addi- 
tional and more accurately established operating data. 

Regardless of method employed for firing, fuel size 
is an important factor which has considerable effect on 
furnace performance. It may be stated broadly that 
any wood refuse which can be handled by controllable 
feeding systems may also be used for cone burning or 
spreader stokers. Operating results will, however, 
favor those installations where the oversize is hogged 
and size consist is maintained as constant as is reason- 
ably possible. 

For turbulent suspension burning we have referred to 
a design heat-release rate of 1,000,000 B.t.u. per sq. ft. 
of grate per hr. without establishing any limiting factors. 
Selection of the actual rate to be used, however, is in- 
fluenced by fuel size consist. Any considerable in- 
crease in size of the larger particles will make it neces- 
sary to carry out a greater portion of burning at grate 
level and thereby reduce the quantity of air used over- 
fire. Consequently a range of from 900,000 to 1,100,- 
000 B.t.u. per sq. ft. will prove adequate for usual varia- 
tions in fuel size normally encountered. Further accumu- 
lation of a wide variety in operating experiences to- 
gether with additional design changes will, no doubt, in- 
crease materially these presently established liberation 
rates. 

It is of interest at this point to recall that when using 
wet-wood fuel for cone burning the design is based on an 
approximate grate-release rate of 500,000 B.t.u. per sq. 
ft. Efficiency is in the order of 58%. Maximum ef- 
fective grate length for a single cone is 10 ft. O in. 
Under these conditions capacity per foot of furnace 
width will be approximately 2750 lb. steam per hr. 
For conventional spreader installations liberation rate 
is 750,000 B.t.u. per sq. ft. efficiency 70% provided an 
air heater is used, and effective grate length 12 ft. 0 in. 
In this case the resulting capacity is 6000 lb. steam per 
ft. furnace width. With turbulent suspension burning 
the grate length may be 16 ft. 0 in., or perhaps even 
longer. Using an efficiency of 78.7% as reported by Mr. 
Ellwanger (3), and a grate release of 1,000,000 B.t.u. per 
sq. ft., the corresponding capacity will then be 12,000 lb. 
steam per ft. furnace width. This capacity-width 
factor, together with the ability of turbulent suspension 
burning to quickly follow changes in steam demand and 
also operate over a wide load range provides the yard- 
stick whereby value of this new development may be 
appraised. 
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Purified Hardwood Pulps for Chemical Conversion 
I. Aspen Sulphite and Prehydrolysis-Sulphate Pulps 


F. A. SIMMONDS, R. M. KINGSBURY, J. S. MARTIN, and E. L. KELLER 


Parified aspen pulps suitable for chemical conversion 
were made at the Forest Products Laboratory by the 
*samonia-base sulphite process, using a Jiquor relatively 
*»w in combined sulphur dioxide, and by the prehydrolysis- 
= Iphate process, using only a water hydrolysis. Purifica- 
fon involved chlorination, hot or cold alkaline extraction, 
ead treatment with sodium hypochlorite and chlorine 
®oxide. The sulphite pulp, obtained in a yield of 51%, 
had an alpha-cellulose content of 87%, a pentosan content 
of 5.1%, and a viscosity of 37.4 cp. when dispersed at 0.5% 
eencentration in cupriethylenediamine. The yield of 
pulp purified by hot extraction was 37.7%; alpha-cellulose 
‘eentent, 94.4%; pentosan content, 1.5%; and viscosity, 
cp. The yield of pulp purified by cold extraction was 
44.4%; alpha-cellulose content, 96.3%; pentosan content, 
039%; and viscosity, 22 cp. The prehydrolysis-sulphate 
jpulp, obtained in a yield of 42%, had an alpha-cellulose 
‘content of 92%, a pentosan content of 2.8%, and a viscosity 
of 37.6 cp. The yield of pulp purified by cold alkaline ex- 
‘traction and treatment with chlorine dioxide was 38.2%; 
salpha-ceilulose content, 97.3 cp.; pentosan content, 2%; 
sand viscosity, 18.4 cp. For pulp purified by hot extraction 
sand treatment with sodium hypochlorite the yield was 
137.69; alpha-cellulose content, 94.7%; pentosan content, 
12.29; and viscosity, 12.5 cp. The yield of pulp purified by 
thot extraction and treatment with chlorine dioxide was 
37.7%; alpha-cellulose content, 95.5%; pentosan content, 
2.59%; and viscosity, 16.3%. At an industrial laboratory, 
the two purified sulphite pulps and the two sulphate pulps 


purified by hot alkaline extraction were acetylated satis- 
factorily and made into yarn. The experimental cellulose 
cetate yarns obtained were as strong as yarn made from a 
mmercial softwood sulphite pulp of acetylation grade. 


Propuction of purified pulp for the viscose, 
acetylation, and nitration processes offers an important 
ossibility for increasing the use of hardwoods. In 
fact, it is often said that it may prove more advan- 
tageous to use some species of hardwoods for this 
urpose than for the papermaking pulps in which 
strength is more critical. 

A viscose-film grade of pulp is made in this country 
from northern hardwoods by the sulphite process, and 
viscose-rayon grade, understood to be satisfactory 
even for tire cord, is made from southern hardwoods by 
an alkaline pulping process. It is also understood that 
4 viscose-film grade is made in Canada largely from 
nardwood by the sulphite process; an acetylation grade 
is made in Sweden from aspen and a viscose-film grade 
from birch, both by the sulphite process; and a viscose 
zrade is made in France from chestnut by a prehy- 
rolysis-caustic soda process. Viscose grades are made 
n Germany from beech by the sulphite process; and, 
at one time, a pulp satisfactory for acetylation was pro- 
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duced by the nitrie acid process. Beech is also used 
for the production of purified pulps in Austria and Italy 
(2) 

Insofar as is known, hardwood pulp for acetylation 
is not made in this country. Recently, an investiga- 
tion was undertaken at the Forest Products Laboratory 
to develop a combination of pulping and purification 
procedures for producing from aspen a pulp suitable for 
cellulose acetate yarn. It was desired to obtain puri- 
fied pulps containing 94 to 97% of alpha-cellulose and 
as little residual pentosans as feasible and having a 
minimum viscosity of 19 ep. when dispersed at 0.5% 
concentration in cupriethylenediamine. For pulping, 
both the sulphite and prehydrolysis-sulphate processes 
were used, and for purification of the pulp, both the hot 
and cold alkaline extraction processes. The work on 
sulphite pulps was done in cooperation with the Forest 
Products Division of the Michigan College of Mining 
and Technology, Houghton, Mich. 


LITERATURE REVIEW 


Citations of several literature reviews and certain 
later articles up to late 1951 dealing with problems of 
pulping and purification in the production, especially 
from hardwoods, of pulps for chemical conversion and 
the characteristics of this type of pulp are given else- 
where (18). 

Literature specific to wood pulp for acetylation is, 
unfortunately, not abundant. Pulp as free from hemi- 
celluloses as possible is clearly one necessity, however. 
The need has been stressed for the quantitative meas- 
urement of hemicelluloses and their association with 
varying chain-length fractions in all types of pulps for 
chemical conversion (4). 

With the progressive removal of pentosans in the 
preparation of pulps by the prehydrolysis-sulphate 
pulping process, haze in solutions of cellulose acetates 
made from these pulps was decreased to the level of that 
from a commercial pulp used, at that time, for the 
commercial production of cellulose acetate (10). Earlier 
publications from the same industrial laboratory dealt 
broadly with purified wood pulp and the influences 
of variables of sulphite pulping and of purification, 
especially on the removal of pentosans from northern 
hardwoods (15, 16). It is specified that a wood pulp 
containing more than 1% of pentosans does not undergo 
acetylation satisfactorily. At the same degree of puri- 
fication, however, a hardwood pulp undergoes acetyla- 
tion as well as a softwood pulp. Elsewhere it is re- 
ported that beech and mangrove pulps containing 1% 
of pentosans insoluble in a 7% solution of sodium 
hydroxide were satisfactory for acetylation. These 
pulps were made by a process involving prehydrolysis 
followed by alkaline cooking (8). 
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There are numerous instances showing that some of 
the xylan in hardwoods remains in the alpha-cellulose 
of pulps produced from these woods and that the in- 
solubility of diacetylxylan formed on acetylation of the 
pulp is likely to be an adverse factor in the filtration 
of cellulose acetate solutions (14). Pentosans, uronic 
acids, and caleium present in purified wood pulp have 
been found to persist in the cellulose acetate and are 
considered causes of haze in the acetate solution (3). 
The appearance in viscose yarn of practically all of the 
pentosans of a hardwood pulp (which amounted to 
about 7.5% and remained in the alpha-cellulose resi- 
due) has been reported (78). 

Comparisons of reactivity toward acetylation and 
the characteristics of the acetates show wood pulp, 
even at a high degree of purity, to be inferior to cotton 
linter pulp (3, 5, 6,9). Reasons given for this disparity 
include noncellulosic impurities, nonuniformity in 
reactivity of fibers, less favorable molecular weight 
distribution and higher carboxyl content causing 
higher sensitivity on the part of the wood pulp to cal- 
cium and magnesium ions. 

Although there is disagreement that, in the wet 
condition, cold-alkali-processed pulp is less reactive 
toward acetylation than hot-alkali-processed pulp, 
there is agreement that it is less reactive after drying 
(5, 15). At the same increase in the proportion of 
alpha-cellulose in the purification of hardwood sulphite 
pulp, a higher yield was obtained when extraction was 
done by the cold alkali process at a concentration not 
above 8% nor a temperature below 10°C. than when 
done by the hot alkali process (/6). 


Consideration has been given also to the cell composi- 
tion of hardwood pulps. The cell fraction commonly 
termed “‘fines’” 1s appreciably higher in lignin, ether 
solubles, and acid-alcohol-soluble wax than the fibers, 
and there are also other differences (13, 14). 


With no concern as to immediate practicability, it is 
pertinent to remark that aspen unbleached sulphate 
pulp high in alpha-cellulose and low in pentosans 
was produced without the aid of prehydrolysis, by 
means of continuous flow of cooking liquor to 
maintain constant concentration of chemicals (/7). 
This work was confirmed in principle by pulping 
experiments on scrub oak in which the pulping proc- 
ess comprised a 10 to 30-min. sulphate cooking 
treatment with the chemical concentration essentially 
constant, applied to disintegrated chips previously 
steamed (/7). It is noteworthy that one of the scrub 
oak pulps after purification was indicated by test at an 
industrial laboratory to be satisfactory for cellulose 
acetate. It is also of interest that when the yields of 
carbohydrate at equal pentosan content and based on 
carbohydrate in the wood are calculated for the un- 
bleached aspen and scrub oak pulps just mentioned and 
the unbleached prehydrolysis-sulphate aspen pulp 
produced in the investigation reported in this paper, 
the values are essentially the same. Estimation of 
degree of polymerization from disperse viscosity values 
gives values of about 800 for the unbleached aspen pulp 
produced by continuous flow of liquor and about 1500 
for the unbleached prehydrolysis-sulphate aspen pulp; a 
value of 1250 was reported for the scrub oak sulphate 
pulp after it was bleached with sodium chlorite (11). 
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TEST METHODS APPLIED TO THE ASPEN WOOD AND 
PULPS 


Test methods used in the work reported here are 
given elsewhere (18). In addition, a procedure was 
developed for acetylating pulp samples and measuring 
the haze and insoluble residue of the primary acetic acid 
dope. 


PREPARATION OF UNBLEACHED ASPEN PULPS 


Aspen Wood 


Test values in Table I show that the aspen wood, 
grown in Michigan, was typical of the species. Routine 
visual inspection and the solubility test in 1% caustic 
soda proved it to be in sound condition. Attention 
has been called to indications of the absence of beta- 
cellulose in wood (18), and the aspen, under the condi- 
tions of analysis, proved another instance of this 
property. 


Prehydrolysis-Sulphate Pulp 

Since previous results of prehydrolysis-sulphate 
pulping with other samples of aspen were available, 
only a check small-scale pulping trial on the aspen 
used in this work was necessary. Pulping conditions 
were selected for producing an unbleached prehydroly- 
sis-sulphate pulp low in pentosan content yet high 
enough in disperse viscosity to allow some margin for 
further lowering of viscosity by purification. 

Prehydrolysis was done with water only in a 14-cu. 
ft. digester lined with type 316 stainless steel. The 
temperature was increased to 170°C. over a period of 1.5 
hr. and maintained there for 0.5 hr. Hydrolyzate was 
drained from the bottom of the digester under existing 
pressure, but an amount of this liquor equal to about 
one half the weight of the original wood was retained 
by the chips. The pH value of the hydrolyzate was 
3.8. 

For the sulphate pulping of the prehydrolyzed chips, 
the cooking liquor comprised 12.34% of sodium hy- 
droxide and 5.16% of sodium sulphide (30% sulphidity) 
based on the wood; the liquor-wood ratio was 4 to 1. 
The temperature was increased to 170°C. in 1 hr. 
and maintained there for 1.5 hr. The resultant pulp 
was washed in a blow pit, screened (seven-cut, flat 


Table I. Test Values for Aspen Wood and the Unbleached 
Pulps Purified for Spinning Trials® 


Material——_———_—~ 
Prehydrolysis- 
sulphate Sulphite 
Test value Wood pulp puip 
Yield of unbleached pulp, % 42.0 51.0 
Lignin, % 18.4 IEG 0.8 
Permanganate number 5.9 4.7 
Alpha-cellulose :? 
Based on wood, % 47.4 38.5 44.4 
Based on pulp, % 92.0 87.0 
Beta-cellulose,? % 0 3% Sem 
Gamma-cellulose,> % 30.4 Ono 8.3 
Total pentosans, % 18.6 258 ull 
Solubility in: 
Ether, % 172 0.6 0.66 
1% NaOH, % 19.4 : Be 
7.14% NaOH, % ae Be, 
Disperse viscosity,° cp. way SO 37.4 
Ash, % ORS 0.5 0.1 
Tron as Fe, p.p.m. ee 20 12.0 


* Sample of wood for testing taken from chips used for pulping, Sulphite 
pulps, 5492-93. Sulphate pulps, 4017-18-19. pees: 

b Determined on holocellulose. 

° Pulp at 0.5% concentration in cupriethylenediamine. 
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plate), and recovered by means of a wet machine. 
the yield of unbleached pulp was 42%. Test values 
ror the pulp are given in Table I. 


4mmonia-Base Sulphite Pulps 


In production of ammonia-base sulphite pulps from 
the aspen, cooking liquor relatively low in amount of 
eembined sulphur dioxide was used to facilitate hy- 
drolysis of hemicelluloses. The series of digestions 
iisted in Table II were made to determine the trend of 
lation between pulping conditions within a practicable 
range and the permanganate number, disperse viscosity, 
ad pentosan content of the resultant pulps. 

The pentosan contents of the experimental aspen 
sulphite pulps ranged from 3.4 to 5.1%. The effec- 
tveness of a low amount of combined sulphur dioxide 
m the cooking liquor in hydrolyzing pentosans becomes 
“pparent when it is recalled that papermaking grades 
© aspen pulp are made with 1% or a little more of 
eembined sulphur dioxide and that they contain from 
® to 10% of pentosans. The trend of the effect of in- 
ereasing the duration of cooking at maximum tempera- 
tere in decreasing pulp yield, pentosan content, and 
Hisperse viscosity of the unbleached pulp is also shown 
by the data in Table Il. The pulp identified by nos. 
5492-93, intended as a replicate of digestion 964, was 
made in pilot-plant equipment to provide pulp for 
spinning trials. Test values for this pulp are given in 
able I. 


COMPARISON OF UNBLEACHED SULPHITE AND 
PREHYDROLYSIS-SULPHATE PULPS 


The unbleached sulphite and prehydrolysis-sulphate 
pulps were approximately equal in lignin content, 
lisperse viscosity, solubility in ether, and close in 
Sermanganate number, but differed in percentage of 
alpha-cellulose essentially in proportion to the differ- 
ence in percentage of gammaz-cellulose (Table I). 
he outstanding difference was in the amount of alpha- 
ellulose recovered in the pulping—81% with the pre- 
iydrolysis-sulphate process and 94% with the sulphite 
yrocess. This difference was a result of the widely 
-ecognized difference in the action of the sulphite and 
sulphate pulping processes on the carbohydrates of 
pvood. 

In an investigation elsewhere of the losses of cellulose 
und wood sugars in the chemical pulping of beech, the 
vrield of cellulose obtained with sulphite pulping was 5 
ercentage points higher than with prehydrolysis- 
ulphate pulping (12). Cellulose was defined as the 
sarbohydrate isolated under specified conditions and 
aleulated on the pentosan-free basis and having a 


minimum average degree of polymerization of 1000. 
As in the work reported in this paper, the alpha-cellu- 
lose content of the unbleached prehydrolysis-sulphate 
beech pulp was higher than that of the sulphite pulp 
obtained with special but undescribed conditions of 
digestion, and, likewise, the two beech pulps were equal 
in disperse viscosity. In contrast, the pentosan con- 
tents of the two beech pulps were equal. 


PULP PURIFICATION 
Prehydrolysis-Sulphate Pulp 


For spinning trials, three purified pulps were prepared 
from the unbleached prehydrolysis-sulphate pulp 
(Table I) by these sequences: (1) a quantity of the 
pulp was chlorinated and then divided into two por- 
tions. (2) One portion was subjected to a hot alkaline 
extraction, again divided, and one part treated with 
sodium hypochlorite and the other with a mixture 
commonly referred to as chlorine dioxide and chlorine. 
(3) The second portion of the chlorinated pulp was 
subjected to a cold alkaline extraction followed by 
treatments with sodium hypochlorite and chlorine 
dioxide-chlorine in that order. Specific conditions are 
in Table III. 

Chlorination. It was believed that a high partition 
of chlorine to the chlorination stage would be favorable 
to pulp quality and that an amount requiring 1.5 hr. 
for consumption would not be harmful. This amount 
was determined by trials, and it represented 75% of 
the total chlorine applied in conjunction with sodium 
hypochlorite and 60% of that applied in conjunction 
with the chlorine dioxide-chlorine mixture. When the 
chlorine was applied as shown in Table III, the disperse 
viscosity of the pulp was decreased to 23.6 cp. from 
37.6 cp., which is not an excessive decrease for this type 
of pulp. 

Hot Alkaline Extraction. There was no difference in 
effect on the proportion of alpha-cellulose and but 
little difference in effect on the disperse viscosity of the: 
chlorinated pulp between: (1) extraction with 5% 
by weight of sodium hydroxide applied at 0.6% con- 
centration and 70° C. for 1 hr., and (2) extraction with 
10% by weight of sodium hydroxide applied at 1.2% 
concentration and 115°C. for 1.5 hr. Essentially the 
milder of these extractions was actually applied, and it 
decreased the disperse viscosity of the chlorinated pulp 
to about 22 cp. 

Treatment with Hypochlorite. Amounts of 0.5 and 
1.0% of available chlorine in the form of sodium hypo- 
chlorite were applied to samples of the pulp after the 
hot alkaline extraction. The resultant pulps were 


Table Il. Conditions and Certain Results of Ammonia-Base Sulphite Digestions of Aspen 


Combined 


—— Acid concentrationa— Time at d i . erate ines ba 
Total Combined Mazimum maximum Total SOz test Sl hie ‘ce ee ak Due eee ee 
men oe aor re aa ear atur’s die at ie alc had 4 gee ngs, gone oe 2, 
963 6.51 0.72 135 2.5 85 012 51.2 0.2 31 29.9 51 
964 6.48 ORT 135 1.4 7.4 —0.22 50.8 ‘ a ee 
967 6 67 0.53 135 1.9 7.9 —0.29 49.4 0.2 Ber ee a 
966 6.27 0.53 135 2.2 8.2 oe 48.6 0.5 ose ree Be 
965 6.52 0.52 145 0.6 6 .0° —0.10 ae 0.8 ee a oe 
| §492-93/ 6.00 0.48 135 1b) 7.9 —0.20 cals : : Bill é 
a Li = d ratio of 5.45 to 1, not including moisture in wood. 
5 fatiades 2 br. to 105°C. 1 hr. at 105°C., and 3 hr. to 135°C. 
© Sander test. ; ere 
(a Vi i f Ip at 0.5% concentration in cupriethylenediamine. | 
Ie Tucteiles 2 br to 105°C. 1 ie at ert 2.25 hr. to 134°C., and 0.2 hr. to 145°C. 
. f Pilot plant digestions; others were small-scale using about 7 lb. of chips. 
: 105 
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equal in brightness (83%), but the less severely treated 
pulp had a disperse viscosity of 12.2 cp. and the other 
pulp, 5.4 cp. Since a minimum viscosity of 19 cp. 
had been specified, the lower amount of hypochlorite 
was applied to a larger batch of pulp as shown in Table 
LE 

Treatment with Chlorine Dioxide-Chlorine Mixture. 
Results of trials showed that 1% of available chlorine 
in a mixture in which the chlorine dioxide-chlorine 
ratio was 2 to | was satisfactory. 

Coal Alkaline Extraction. Application to the chlo- 
rinated pulp of caustic soda solutions of 5 and 10% 
concentration at 24°C. and 10% concentration at 35°C. 
resulted in trial pulps having respective alpha-cellulose 
contents of 96.8, 98.2, and 97.9%. The viscosity values 
for the last two pulps, 23 and 22.7 ep., were higher than 
the specified minimum, however. Consequently, the 
concentration of 5% was used in extracting the larger 
quantity of pulp. 

Oxidation Sequence. Trials were made comparing the 
chlorine dioxide-chlorine mixture as the only oxidation 
stage following cold alkaline extraction with an oxida- 
tion treatment in which the chlorine dioxide-chlorine 
treatment was preceded by an oxidation stage in which 
sodium hypochlorite was used. The results indicated 
that there was possibly a slight advantage with respect 
to brightness and viscosity by using the two-stage 
oxidation treatment as shown in Table III. 


Exploratory Ammonia-Base Sulphite Pulps 


Pulps 964 and 967. Of the exploratory pulps of the 
900 series listed in Table II, nos. 964 and 967 were con- 
sidered the most promising and were therefore further 


Table III. 


tested by purification trials. The details of these trials 
and certain of their effects are combined in Table IV 
for convenience. 

It is recalled that a minimum disperse viscosity 
specification of 19 ep. for purified pulp (0.5% concen- 
tration in cupriethylenediamine) had been accepted. 
With this criterion, pulp no. 964 could be considered 
superior to pulp no. 967 as providing more leeway in 
decrease of viscosity during purification. A possible 
modification of the importance of this specification will 
be discussed later. 

It can be calculated plausibly from available data 
that the proportion of alpha-cellulose in pulp no. 964 
was about 92%. In comparison, the larger-scale pulp 
composite (digestions 5492-93, Table II) purified for 
spinning trials had an alpha-cellulose content of 87% 
by analysis (Table I). 

Hot Alkaline Extraction of Pulps 964 and 967. ‘The 
results of the trials of hot caustic soda extraction of 
pulp 964 showed that a drastic treatment was necessary 
to increase the proportion of alpha-cellulose into the 
specified range of 94 to 97%. In attaining this propor- 
tion, there was a considerable sacrifice in yield as has 
been observed elsewhere (16). If one accepts the cal- 
culated alpha-cellulose value of 92% for unbleached 
pulp 964, the conclusion follows that this sulphite pulp 
was considerably more resistant to hot alkaline purifica- 
tion than the unbleached prehydrolysis-sulphate pulp 
in which the proportion of alpha-cellulose was 92% 
by analysis (Table I). 

Compared to pulp 964, pulp 967 was the result of a 
somewhat greater degree of digestion. Its behavior 
under hot alkaline extraction tended to confirm the 


Multiple-Stage Purification of Aspen Prehydrolysis-Sulphate and Sulphite Pulps by Hot and Cold Alkaline 


Extraction Processes 


Type of unbleached pulp 


Prehydrolysis-sul phate 
t 


Ammonia-base sulphiteb 
Hot C 


Type of alkaline extraction ~ Cold old 
Bleach No. 2223 2232 2224 2195 2182 
Chlorination :° 
Available chlorine, % 1155 1.5 nee 1.5 Teo 
Temperature, °C 25 25 25 25 25 
Pulp consistence, % 3 3 3 3 3 
Duration, min. 90 90 90 60 60 
Extraction for 1 hr.: 
Sodium hydroxide, % Oma) ono 62.8 
Concentration, % 0.6 0.6 5.0 
Temperature, °C. 79 79 25 
Pulp consistence, % 11.0 iO ees 
Sodium hypochlorite: 
Available chlorine, % ORD 0.3 0.3 0.4 
Temperature, °C. 33 32 27 S31 
Pulp consistence, % 10 8 3 10 
Alkalinity, pH 9.6-9.2 SS tees S.0=ie3 9.3-8.8 
Duration, min. 300 4 60 170 
Extraction: 
Sodium hydroxide, % 17 135 
Concentration, % 1.9 15.0 
Temperature, °C. 130 25° 
Pulp consistence, % 10 10 
Duration, min. 90 60 
Chlorine dioxide-chlorine 4 
Available chlorine, % she 1.0° Onze 0.4/ 0.4/ 
Temperature, °C. ae 39 39 38 40. 
Pulp consistence, % 8 8 3 4 
Alkalinity, pH ah ete C.0-1.3 6.9-3.0 @ 2-380 
Duration, min. ae 240 240 180 180 
Steeping a 9 a 9 e 


@ Digestions 4017-18-19. 

6 Digestions 5492-93. 

© Values for chemicals in each purification stage based on unbleached pulp. 

4 From reaction of sodium chlorite and excess chlorine. 
in the chlorite. 

€ Chlorine dioxide-chlorine ratio of 2 to 1. 

f Chlorine dioxide-chlorine ratio of 3 to 1. 


The amount of chlorine required for generating chlorine dioxide is considered as 0.2 of the chlorine 


9 In order to decrease iron content, the pulps were given a final steeping at pH 1.5 (adjusted with hydrochloric acid), 3.5% consistence, and 25°C. for 3 


hr. followed by complete removal of acid. 
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indicated difference in the solubility of the sulphite and 
prehydrolysis-sulphate pulps in hot caustic soda at the 
lew concentration range of 0.5 to 2%. It has been 
stated that in the hot alkaline extraction of sulphite 
pulps, the amount of caustic soda is more important 
than the concentration (16). 

Under the conditions applied in bleaches 2140 and 
2:44, Table IV, intended as replicates, the require- 
ments for alpha-cellulose and disperse viscosity were 
met and the brightness of the pulp was fairly good. 

Sodium Chloride in Extraction. As -an incidental 
test, the addition of sodium chloride in hot alkaline 
e\traction was tried as an aid in the removal of pen- 
tesans in the pairs of bleaches 2137-38 and 2135-36 
(Yable IV). Under the conditions used, the sodium 
»loride had no effect of any sort. 


tveamonia-Base Sulphite Pulp for Spinning Trials 


The ammonia-base sulphite pulp prepared in quan- 
ty for use in spinning trials was the composite of 
migestions 5492-93, Table II. Test values (Table I) 
show that in degree of pulping, this composite pulp 
™as somewhat less advanced than exploratory pulp 
m4 (Table IV), although the differences are within the 
range often experienced in experimental replication. 

Hot Alkaline Purification. The lesser degree of 
pulping of the composite pulp did appear to impose a 
somewhat different problem in its purification by hot 
alkaline extraction. The alpha-cellulose content at- 
fained in purification trials, although admittedly these 
trials were few, and in the final preparation of the 
composite pulp was in no instance so high as that 
attained in the hot alkaline purification of pulp 964. 
(Thus, in attempting to increase the proportion of alpha- 
cellulose in the purified pulp by increasing the severity 
of extraction, a destruction of the alpha-cellulose ensued 
in an amount roughly proportional to the amount of 
the nonalpha-cellulose carbohydrate material removed. 
Evidence indicates that the degree of digestion is critical 
1n this connection, since acidic hydrolysis appears more 
selective in the removal of hemicellulosic material than 


hot alkaline extraction. This concept has been ad- 
vanced by other investigators (4, 8, 16). 

The disperse viscosity of composite pulp 5492-93 
was only decreased to 31 cp. from about 38 cp. in the 
preliminary purification trials. For the purpose of 
preparing a pulp closer to the minimum specification 
for viscosity, a purification sequence of chlorination 
followed by hypochlorite treatment and extraction was 
selected. Presumably with this order, viscosity can 
be decreased readily, with control, in the hypochlorite 
stage immediately following chlorination. Degrada- 
tion products are removed next in the stage of alkaline 
extraction, and a final brightening of the pulp can be 
done under essentially nondegradative conditions. 
There was a decrease of only 1 ep., however, by the 
following treatment: (1) 1% of chlorine for 1.5 hr., 
(2) 0.3% of available chlorine as sodium hypochlorite 
at 30°C. and a pH of about 9.5 for 70 min., (3) extrac- 
tion with 15% by weight of caustic soda at 130°C. 
for 1.5 hr., and (4) 0.5% of available chlorine as a chlo- 
rine dioxide-chlorine mixture. When the pH of the 
reaction in stage 2 was decreased somewhat (9.3 at 
start and 8.8 at end), viscosity was lowered to 30 cp. 
Consequently, it was expected that in the purification 
of composite pulp 5492-93, as shown by bleach 2195, 
Table III, the relatively low degree of alkalinity in 
stage 2 would result in a still greater decrease in vis- 
cosity. Actually, the final pulp had a disperse vis- 
cosity of 30 ep. 

Cold Alkaline Purification. The chlorination-oxida- 
tion sequence was used also in purifying a sulphite 
pulp by cold alkaline extraction as shown in bleach 
2182, Table III. The sulphite pulp was more resistant 
than the prehydrolysis-sulphate pulp to cold alkaline 
extraction. 

The sulphite pulp prepared by cold extraction was 
8 cp. lower in disperse viscosity than that prepared by 
hot extraction. The two processes appear to differ 
somewhat in effect on viscosity. For example, a por- 
tion of the sulphite pulp subjected to the treatment of 
stages 1 and 2 of bleach 2182, Table III, was divided 


Table IV. Effect of Purification of Exploratory Aspen Ammonia-Base Sulphite Pulps on Pulp Properties 


Unbleached pulp No. | —————967___—— — Se 964— ara 
| a atlea =e gay See 2138 2185 2136 ae 2140 2144 2139-2148 
Shlorination for 1 hr. at 2% pulp consistence 
and 25°C.: - 7 r : as 
Chlorine, % 0.5 0.5 0.7 0.7 0.7 0.7 0.7 7 
2xtraction at 10% consistence: 
| Sodium hydroxide, % 10 10¢ 10 ue i: _ io re Hy me 
trati | I | Gi 7 
i anecue °C, 3 90 90 90 90 130 130 25 25 
Duration, min. 1.5? 1.5 1.5% 1.5° 1.59 1.5° 11.0 1.0 
Sodium hypochlorite at 30°C., 10% pulp 
Ro a ae aia eT 4, 0,7-9.4 9:6-913 9.62083 9.2-992 °9.5-9:991 7 8)0-8: 89 9-2 
Duration, min. 200 200 210 210 240 240 200 105 
ee hypochlorite: i, ie 5 a 
Purified pulp: 
Yield: td ; ee 
89.2 90.5 88.5 88.3 (3.3 “1.5 88 .2 85. 
Pecicn Bie 44.1 44.8 44.9 44.8 37.0 36.3 44.8 43.1 
Seeger o 93.0 92.0 92.5 92.5 06.4 07.4 95.7 96.6 
Based on wood, %, 41.0 41.3 apie me 36.1 35.4 ae 41. 
1s) Le ; : neA Pr, ne pis 
ae cp. 16.4 16.4 20.2 19.8 25.4 19.2 19.5 13.6 
Brightness, % 82.5 S257 84.0 84.1 85.3 85.1 82.‘ 
® Two per cent of sodium chloride was added as possible aid in pentosan removal. 
: eee nee Pe iatle onlorine, pH 9.8-9.4, 30°C., 10% pulp consistence, 150 min. 
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into two parts, and one part was given a hot extraction 
and the other a cold extraction. The viscosity value 
for the cold-extracted pulp was 26.1 ep. and for the hot- 
extracted pulp, 29.5 ep. 

The chlorine dioxide-chlorine treatment used for the 
cold-extracted pulp (bleach 2182, Table III), as well 
as for the hot-extracted pulp (bleach 2195, Table III) 
did not destroy alpha-cellulose, as determined by 
analyses before and after the treatment. 

With disperse viscosity as the criterion, sulphite pulp 
after cold alkaline extraction appeared to be more 
sensitive to oxidation by sodium hypochlorite than 
sulphite pulp after hot alkaline extraction. For ex- 
ample, when pulp after stage 3 of bleach 2182, Table 
III, and having a disperse viscosity of 26.1 cp. was 
treated with, respectively, 0.2 and 0.4% of chlorine, 
viscosity values for the resultant pulps were 13.2 and 
9.5 ep. 


YIELDS OF PURIFIED PULPS 


For information on the relation of conditions of 
pulp preparation to (1) the yields of purified pulps and 
(2) the percentage recovery of the alpha-cellulose of the 
wood, reference should be made to Tables IV and V. 
The advantages of using percentage recovery of alpha- 
cellulose in discussions involving yield are: (1) it is a 
basis for comparing any combination of wood and proc- 
ess, and (2) it emphasizes the fact that the alpha- 
cellulose of the wood is the material sought. 

With no implication of generalization, the available 
data show that with prehydrolysis-sulphate pulping, 
combined with hot or cold alkaline extraction treat- 
ment, from 79 to 82% of the alpha-cellulose of the 
wood was recovered when the alpha-cellulose content 
of the purified pulp was 95 to 97%. In sharp contrast, 
when this proportion of alpha-cellulose was attained 
in the purified pulp with the combination of sulphite 
pulping and hot alkaline extraction, the recovery of 
alpha-cellulose was only 75% because much more 
drastic purification conditions were necessary. Fur- 
thermore, this lower recovery persisted over the range 
of degree of sulphite pulping within which the minimum 
viscosity specification for the purified pulp could be 
approximated. With the combination of sulphite pulp- 
ing and cold alkaline extraction, however, 90 to 91% 
of the alpha-cellulose was recovered. 


EVALUATION OF THE PURIFIED PULPS 


Usual test values are given in Table V for the purified 
pulps that were subjected to spinning trials. These 
data show that as a result of the differences in the pro- 
cedures of preparation, the experimental purified pulps 
differed appreciably in pentosan and alpha-cellulose 
content and in disperse viscosity. In these respects, 
the variations of the experimental pulps from a com- 
merical softwood sulphite pulp suitable for acetylation 
ranged from what would be considered unfavorable to 
favorable. The amount of ether-soluble material in 
all of the pulps would, in general, be considered un- 
desirably high. It has been shown that the addition 
of a suitable detergent to an alkaline extraction stage is 
effective in removing ether-soluble material from pulp 
(16). 

Although not a usual test, the experimental pulps 
and a commercial pulp for comparison were acetylated, 
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and the haze and insoluble residue of the primary acetic 
acid dopes or gums were measured. The haziness of 
the dopes made from the experimental pulps was from 
three to five times greater than that of the dope made 
from the commercial pulp. A thorough extraction of 
sulphite pulp from bleach 2182 (Table V) with ether did 
not decrease its haze-forming tendency. 

The purified exploratory sulphite pulp bleach 2137 
(Table IV) is noteworthy. Although its alpha-cellu- 
lose content was only moderate, it was quite low in 
pentosans, and its disperse viscosity was only a little 
below the specification used as a standard in this in- 
vestigation. The unbleached pulp required only a 
mild purification, and the recovery of alpha-cellulose 
was 87%. It would be desirable to evaluate a similar 
pulp for acetylation. 


PRODUCT SUITABILITY TESTS 


Viscose Tire Cord 


With respect to disperse viscosity, the prehydrolysis- 
sulphate pulp from bleach 2223 (Table V) was brought 
within the range of commercial viscose pulps by the 
use of sodium hypochlorite in the third stage of the 
purification treatment. 

Filtrability of Viscose. In tests at the Forest Prod- 
ucts Laboratory, the filtrability of the viscose solution 
made from pulp 2223 was equal to that from a com- 
mercial softwood pulp, when the amount of carbon 
disulphide used in both xanthations was 35% based on 
the cellulose in the alkali cellulose. When 33% of 
carbon disulphide was used, the filtrability of the 
viscose solution from pulp 2223 was only fair. This 
sensitivity to the amount of carbon disulphide is be- 
lieved to mean that the degree of prehydrolysis was 
insufficient. Laboratory experiments with birch and a 
constant amount of carbon disulphide show a marked 
improvement in viscose filtrability with increasing 
degree of prehydrolysis. The importance of pre- 
hydrolysis on the reactivity of the final pulp toward 
viscose making was stressed recently, and explanation 
of its beneficial effect was proposed (4). 

Pulp Sheets for Spinning Trials. In preparation for 
spinning trials on viscose rayon tire cord at an industrial 
laboratory,* experimental aspen pulp 2223 was run 
over the laboratory 12-in.-trim fourdrinier paper ma- 
chine. The resultant pulp sheet was 0.03 in. thick, 
weighed 41 grams per sq. ft., and its density was 0.6 
gram per ce. 

Results of Spinning Trial. The results of spinning 
trials for viscose rayon tire cord indicated that in 
quality, the experimental prehydrolysis-sulphate pulp 
was slightly better than a commercial softwood sulphite 
pulp and somewhat inferior to a commercial hardwood 
sulphate pulp. Although the reasons for these differ- 
ences were not apparent, the relatively high content of 
ether-soluble material in the aspen pulp was considered 
at least a manifestation of an adverse characteristic. 

The disperse viscosity of the aspen pulp exceeded 
that of the commercial sulphite pulp by 20% and that 
of the commercial sulphate pulp by 70%. In process- 
ing the aspen pulp, it was necessary to age the alkali 
cellulose for 45 hr. to obtain a viscose of acceptable 


* Tests of the suitability of the pulp for tire cord and interpretation of 


results were made by E. I. du Pont de Nemours & Co., Inc., Rayon Depart- 
ment, Technical Division, Viscose Research Laboratory, Richmond, Va. 
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‘iscosity. This duration was likely twice that re- 
quired by the commercial hardwood sulphate pulp. 
't is likely that during this degradation, the amount of 
very short chain material generated was considerable 
vhich may have affected the mechanical properties of 
*he tire cord adversely. 


suitability for Acetylation 


Evaluation by a New Method. The suitability of the 
espen pulps for acetylation was determined in com- 
parison with a commercial softwood sulphite pulp of 
scetylation grade at an industrial laboratory.; In 
the method used, which was developed by that labora- 
tory (2), a pulp sample is treated with an acetylating 
mixture, and, at intervals during the later stages of the 
reaction, a sample of the acetate gum is removed and 
tested for filtrability and the viscosity of the filtered 
eum. Thus, the suitability of the pulp for acetylation 
“is evaluated in terms of (1) over-all reaction rate, (2) 
the rate of degradation of the cellulose acetate pro- 
euced, and (3) the rate of disappearance of filter- 
plugging particles from the acetylation mixture.”’ 

A pulp that yields an acetate gum with a low filter- 
plugging constant at a high viscosity is considered 
satisfactory for acetylation. 

Results for the Prehydrolysis-Sulphate Pulps. The 
sample of hot-extracted, hypochlorite-treated prehy- 
drolysis-sulphate aspen pulp (bleach 2223, Table V) 
was submitted for testing in the wet, bulk condition as 
a result of repulping the fourdrinier-sheeted pulp pre- 
pared for the viscose spinning trial. Before the acet- 
ylation test the water associated with the pulp was 
replaced by acetic acid. Other water-wet pulps were 
treated likewise. When water is removed from pulp 
in this way the cellulose is usually more reactive than 
when the pulp is air or machine-dried. 

Under the conditions of the test, the acetate gum 
obtained from the hot-extracted, hypochlorite-treated 
aspen pulp was superior in the combination of viscosity 


¢ Acetylation tests and interpretation of the results were made by E. I. 
du Pont de Nemours & Co., Inc., Acetate Research, Waynesboro, Va. 


Table Y. 


and filtrability to that obtained from the commercial 
softwood sulphite pulp. 

The hot-extracted, chlorine dioxide-treated pulp 
(bleach 2232, Table V) tested in both the dry and wet 
conditions, gave gums superior to that of the control. 

The cold-extracted pulp (bleach 2224, Table V) in the 
wet condition gave an acetate gum superior to that of 
the control. The gum prepared from dry pulp, how- 
ever, was much too low in viscosity when its filtrability 
value was essentially as good as that of the control. 
Despite this, the gum contained a large number of 
unacetylated fibers at the end of the reaction, which 
presumably was appreciably longer than for the control 
pulp. 

Results for the Sulphite Pulps. The acetate gum ob- 
tained from the hot-extracted aspen sulphite pulp in the 
wet condition (bleach 2195, Table V) was superior to 
that of the control, but the filtrability of the gum from 
the dry aspen pulp was definitely inferior. 

The cold-extracted pulp (bleach 2182, Table V) was 
tested only in the original wet condition. The test 
results indicated this pulp was inferior to the control, 
but this appeared due at least in part to the presence of 
fiber aggregates or knots in the purified pulp. 

Influence of Pentosans. The aspen pulps that re- 
sponded favorably under the conditions of the new 
method for evaluation reacted very rapidly and gave 
fiber-free gums in appreciably shorter reaction times 
than did the control pulp. All of the gums from the 
aspen pulps, however, possessed high haze character- 
istics that seemed to vary directly with the pentosan 
content of the pulp. This apparent relation between 
haze and pentosan content is in accord with the find- 
ings In another investigation (10). 

Additional Interpretation. Drying was shown as an 
adverse influence on the reactivity of cellulose. It was 
also shown that cellulose subjected to a strong solution 
of sodium hydroxide at ordinary temperature is 
especially sensitive to drying. This effect of drying 
was also experienced under a different set of acetylation 
conditions used in spinning trials to determine suit- 


Yield and Usual Test Values for the Purified Aspen Pulps Prepared for Spinning Trials 


Pulping process 


Prehydrolysis-sul phate* 
H 


SS) 


- —~Ammonia-base sulphite>— 
Cold Cold 


; wees ee as = 
ae asec 2223 2232 2224 2195 2182 
Brightness, % 81.8 3.4 84.2 84.6 85.8 
Pulp yield: _ 

Based on pulp, % 94.1 94.2 95.5 73.9 87.0 

Based on wood, % 39.5 39.5 40.1 Biol 44.4 
Alpha-cellulose: 

Bead on Ba % 94.7 95.6 97.3 94.4 96.4 

Based on wood, % 37.4 37.8 39.1 35.6 aa 

Recovery, % 79 80 82 he ; ie 
Beta-cellulose, % 2.6 2.1 ht i ae 
Gamma-cellulose, % as) ez a BD Og 
Pentosans, % Pe 2.5 : 6 

ity. in: ¥ 

Somer 0.37 0.64 0.54 0.35 0.67 

7.14% NaOH, % 4.8 4.7 ee ie ais 
Disperse viscosity,° cp. 12R54 16.3 : f ans 
Ash, % 7 0.08 0.14 0.16 0.05 oe 
Iron as Fe, p.p.m. 18.5 24.0 18.0 20.0 
Acetate solution :? 

13 10 10 14 
eee 0.43 0.3 0.13 0.3 


Residue, % 


@ Digestions 4017-18-19. 

b pos ieee bee Sat tac 

© Pulp at 0.5% concentration in cupriethylenedl ¥ ; 

a Value after chlorination was 23.6 ep. and after alkaline extraction, 21.9 


_ of acetate grade were: haze, 3%; residue, 0.22%. 
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i itions idue is based on pulp. Values for dope from a commercial pulp 
e Primary dope. Haze values are per cent of light scattered under conditions of test. Residue is pulp 
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ability of the aspen pulps for cellulose acetate yarn. 
The result with the dry, cold-extracted prehydrolysis- 
sulphate pulp suggests that there was a general but 
nonuniform decrease in the number of accessible hy- 
droxyl groups upon drying. 


Suitability for Cellulose Acetate Yarn 


All five of the aspen pulps produced in quantity 
(Table V) were submitted to an industrial research 
laboratory{t to be tested in spinning trials for cellulose 
acetate yarn. In addition, two sulphite pulps, one 
from a calcium-base process and the other from an 
ammonia-base process, made at the industrial labora- 
tory from a sample of the aspen wood used in this in- 
vestigation, were tested. Since it is likely that these 
two pulps were produced under significantly different 
conditions than those used in making the two sulphite 
of the five-pulp series, they were considered as two 
additional independent samples. 

The hot-extracted, hypochlorite-treated, prehydroly- 
sis-sulphate pulp (bleach 2223, Table V) was submitted 
in the form of fourdrinier-dried sheets; the other pulps 
were submitted in wet bulk form. 

Acetylation and Filtrability Characteristics. The cold- 
extracted prehydrolysis-sulphate pulp (bleach 2224, 
Table V) could not be acetylated by any activation 
treatment considered practicable. For this reason, a 
spinning trial was not made on this pulp. 

The other six experimental aspen pulps, including 
the two sulphite pulps made at the industrial labora- 
tory, were easily controlled in the acetylation reaction. 
They yielded cellulose acetates having commercially 
acceptable acetyl values that did not differ significantly 
among themselves nor from that of the acetate prepared 
from the same kind of commercial softwood sulphite 
pulp used for comparison in the previous acetylation 
tests. 

Primary acetic acid gums or dopes obtained from the 
six aspen pulps were all higher in viscosity than that 
obtained from the control pulp. There was no signifi- 
cant difference in the viscosity of acetone solutions of 
the ripened cellulose acetates from the six pulps, and 
the intrinsic viscosity of these cellulose acetates was 
within the commercially acceptable range. 

The filtrability of the cellulose acetates from all six 
of the aspen pulps was considered satisfactory, although 
the filtrability of only two was as good as that of the 
acetate obtained from the control pulp. These two 
were the cold-extracted sulphite pulp (bleach 2182, 
Table V) and one of the aspen sulphite pulps made at 
the industrial laboratory. The filtrability of the 
acetate made from the hot-extracted sulphite pulp 
(bleach 2195, Table V) was no worse than that obtain- 
able from cotton linters on a comparable basis. The 
acetates from the hot-extracted, prehydrolysis-sulphate 
pulps (bleaches 2223 and 2232, Table V) had the 
poorest filtrability of the acetates produced from the 
four Forest Products Laboratory pulps. 

Quality of the Cellulose Acetate Yarns. ‘The cellulose 
acetate yarns obtained from the six aspen pulps did not 
differ significantly in tenacity and elongation among 
themselves nor from yarn made from the commercial 
softwood sulphite pulp. 


t Spinning trials and interpretation of the results of these trials were 
made by Celanese Corp. of America, Central Research and Development 
Department, Summit, N. J. 
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Variations in delustering appeared related to process 
variables. Variations in response to dyeing appeared 
related in a normal way to variations in acetyl value. 
It is apparent that the haziness observed in the primary 
gums did not harm yarn quality. 


SPECIFICATION FOR DISPERSE VISCOSITY 


As mentioned previously, a minimum disperse vis- 
cosity for the experimental hardwood pulps had been 
recommended. This specification was based, neces- 
sarily, on experience with softwood sulphite pulp. 
The experimental pulps used in the spinning trials 
provided a range in disperse viscosity from 35% below 
to 60% above that of the softwood pulp with which 
they were compared. Since these aspen pulps were 
considered of industrially usable quality, it may be that 
disperse viscosity is not critical to the suitability of 
hardwood pulps in general for the manufacture of 
cellulose acetate yarn. 


CONCLUSIONS 


Tt is believed that with further study, conditions 
could be established for producing purified prehydroly- 
sis-sulphate pulp from aspen of the quality now ex- 
pected of sulphate pulp for the manufacture of viscose 
rayon tire cord. 


Pulp suitable for the manufacture of cellulose acetate 
yarn can be made from aspen in different ways, in- 
cluding the use of the prehydrolysis-sulphate process. 
It is likely that similar results can be obtained with 
other hardwoods. Although the purified aspen pulps 
varied appreciably in those characteristics usually 
evaluated and gave primary acetic acid dopes high in 
haze, the cellulose acetate yarns obtained from them 
were all equal in quality to yarn made from a com- 
mercial softwood pulp of acetylation grade. 
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A Preliminary Investigation of the Adaptability of the 
General Electric Puncture Tester to the Testing of 
Structural Insulation Board 


J. A. VAN DEN AKKER, K. W. HARDACKER, and E. J. JONES 


rhe General Electric Puncture Tester (GEPT) has been 
javestigated as a possible means for testing the puncture 
resistance of insulation board. It has been provided with 
» special specimen holder which supports a specimen in a 
manner partially simulating the span involved in typical 
vse of insulation board. In order that the testing of 
~/»-in. sheathing might be encompassed, the scope of 
the GEPT has been extended to a new ‘“‘Range 5.°?. A de- 
tailed analysis of the energy effects in the puncture of 
insulation board by means of the GEPT equipped with the 
special specimen holder is presented. The energy ex- 
pended by the device during a test is considered in two 
phases: phase 1 involves flexing of the specimen to the 
point at which local rupture commences in the small 
region immediately above the puncture head, and phase 2 
is comprised of the processes of disruption and puncture. 
Materials for the experimental work were !/:-in. building 
board, '/2-in. tile board, and *°/;-in. sheathing, acquired 
on the open market and handled by code designation only. 
The mechanical behavior of the special specimen holder 
was satisfactory; it was found to be adequately rigid; its 
design was such that specimens were flexed and punctured 


without a single instance of failure by flexural breaking. 


( 


MEAP PI = 


, actual puncturing of insulation board. 


| tance charts for analytical purposes. 


Orientation of the machine direction of the board was 
found to be unimportant, and puncture data obtained 
with specimens firmly clamped along both the machine 
and cross machine pairs of edges, and along only the ma- 
chine or cross machine pair of edges, show that it is imma- 
terial whether only one pair of opposing edges or all four 
edges are firmly clamped. Puncture data obtained with 
the specimens lightly held against the specimen holder 
show that the effect of firm clamping (as compared with 
no clamping) is, if real, of the order of experimental un- 
certainty. In the testing of 40 specimens of */:-in. 
sheathing made by different manufacturers it was ob- 
served that the GEPT, operating on the new Range 5, suc- 


cessfully punctured 38 and almost completely punctured 


the remaining two specimens, thus suggesting that the 
new Range 5 should be appreciably augmented. The arm 
of the GEPT was equipped with an electric strain gage 
which, together with other electric and electronic equip- 
ment, permitted the presentation, on the screen of an 
oscilloscope, of the force-distance relationship during 
The oscilloscope 
traces for the puncturing of a large number of specimens 
of various types of insulation board were photographed, 
and the photographs were translated to force versus dis- 
The results of the 
analyses of these charts are given. Microflash pictures, 
taken from below and above the specimens at different 
stages of the processes of flexing and puncturing, were ob- 
tained for the purposes of studying the kinds of failure of 


J. A. Van Den AxkxkerR, Member TAPPI, Research Associate; K. W. 
Harpacker, Technical Assistant; and E. J. Jones (present address, 
Celotex Corp., Chicago, Ill.), The Institute of Paper Chemistry, Appleton, 
Wis. 


March 1953 Vol. 36, No. 3 


different types of insulation board, and for such analytical 
purposes as estimating the degree of flexure of the speci- 
men and completeness of flexural return of the specimen 
after puncture. Data were also obtained on the degree of 
flexure of the puncture arm of the GEPT. The present 
study does not include an investigation of the significance 
of puncture data with regard to the use of insulation 
board. 


Over the years, there has been a growing in- 
terest among the manufacturers of insulation board in 
the evaluation of the impact strength of their products. 
In introducing their recent work on the subject, Rowley 
and LaJoy (/) differentiated impact strength from fail- 
ure under concentrated load, and discussed earlier 
methods for measuring the impact strength of materials. 
The methods covered in their review include the Charpy 
and Izod methods, the Bell Laboratories falling-ball 
test for fatigue endurance limits of plastics, other 
falling-ball and hammer tests, and the National Bureau 
of Standards falling-sandbag tests (used on built-up 
wall sections). In all these tests, excepting the Charpy 
and Izod methods, the falling object is released from 
successively increasing heights until failure is observed. 
In some of the methods, observations are also made on 
the “permanent set’? after each impact. In some 
methods energy and, in others, height of fall is used to 
evaluate the impact strength. Rowley and LaJoy 
have developed a new apparatus which permits the 
dropping from any of various heights of an “indenter’”’ 
designed specifically for the testing of insulation board. 
Rather than present a definite, arbitrary procedure for 
the testing of insulation board, these investigators ob- 
tained data relative to certain variables involved in 
the use of their apparatus, such as the influence, for a 
given height of drop, of the diameter of the indenter on 
the number of drops to failure. They also measured 
‘permanent set,” and obtained data on the resistance of 
various insulation boards to concentrated loads. The 
resistance to concentrated loads was measured by means 
of a special apparatus of their design. Both equipments 
involved the testing of specimens which were clamped 
only around the four edges, with no support behind the 
specimens in the region of impact or point of loading. 
Failure under concentrated loads was observed to be 
less dependent upon position of the point of loading 
than the impact strength. 

Apart from the matter of the significance of impact 
testing to the ultimate use of insulation board, all the 
prior methods (excepting those of Charpy and Izod, 
which is not appropriately designed for the testing of 
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insulation board) have in common at least two short- 
comings: (1) they are impact fatigue tests, whereas it 
seems more likely that interest would center in a single 
impact strength test, and (2) from the viewpoint of pro- 
duction control testing, these methods are awkward 
and unduly time consuming. 

The Celotex Corp. has raised question regarding 
the adaptability of the General Electric puncture tester 
(2, 3) to the testing of impact strength of insulation 
board. The present work has been done in an attempt 
to study this question. The larger and more impor- 
tant question of whether puncture data are significant 
to the uses of insulation board should be the subject 
of future field and laboratory investigations. How- 
ever, it is anticipated that some of the basic observa- 
tions of the present work may be of value to a study of 
this second question. Early in World War II (1942), 
a detailed study of the Beach puncture tester was initi- 
ated on the APPA instrumentation program at The 
Institute of Paper Chemistry (4). The results of this 
study were made available to the General Electric Co. 
at about the time that organization was redesigning 
the puncture tester, and the suggestions made on the 
basis of the instrumentation study were incorporated 
in the new instrument. The new instrument has been 
described (3), and is now used extensively in the testing 
of paperboard. In view of the fact that important 
variables of the instrument have already been studied, 
it has not been deemed necessary for the scope of the 
present study to embrace more than an investigation 
of the adaptability of the General Electric puncture 
tester (GEPT) to the testing of structural insulation 
board. 


BRIEF DESCRIPTION OF THE G.E. PUNCTURE 
TESTER 

Detailed technical information relative to the GEPT 
should be obtained from the papers to which reference 
has already been made. For the reader who has al- 
ready had occasion to study those articles, the following 
description of the GEPT will suffice to recall the salient 
features of the instrument. The GEPT perforates the 
specimen with a single blow of a trihedral point and 
registers the energy required to effect the puncture. As 
in various other devices, energy is stored in a compound 
pendulum which, in swinging, ruptures the specimen 
and indicates, by its final angular amplitude, the test 
result. The range of the GEPT may be varied by 
changing the mass of the compound pendulum and, 
in this way, at least four ranges may be obtained. The 
instrument is normally equipped with four scales 
which are graduated in special arbitrary units. Jn the 
present study, the instrumental readings have been converted 
to inch-pounds. ‘The largest range extends to 1404 G.E. 
units. One G.E. unit is equivalent to 0.265 in.-lb., 
so that the maximum range of the normally equipped 
instrument is about 372 in.-lb. (For the purposes of 
visualization, this energy is equivalent to that of a 25-lb. 
body which has fallen through a vertical distance of 
14 in.) 

The trihedral puncture point is mounted on the end 
of a circular arm which follows an are centering on the 
axis of the pendulum, and which passes freely through 
the specimen after the puncture. The puncture point, 
which is made of steel, has an altitude of lin. The 
point of the puncture head and the three edges formed 
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by the intersection of the three impacting faces are 
not sharp, but have a radius of curvature of 0.050 in. 
A very light, triangular collar, which is attached to a 
trailing portion of the puncture head, imbeds itself 
in the hole formed by the puncture in the specimen 
and prevents the ‘‘ears” formed by the three lines of 
tear in the specimen from springing back upon the 
curved arm which carries the puncture head. This 
triangular collar provides friction-free passage of the 
arm through the perforation. 

Figure 1, which shows the experimental layout em- . 
ployed in the present study, includes the GEPT (left 
rear background) in its normal location (one of two 
instruments) in the Container Laboratory of the In- 
stitute. It is mounted on a massive concrete base to 
prevent transfer of energy from the instrument pen- 
dulum to the instrument support. 


ALTERATIONS OF THE INSTRUMENT 


In order that the GEPT might be employed for the 
measurement of the puncture resistance of insulation 
board, it was necessary to design a new specimen holder 
and to create a new Range 5 for the evaluation of ?°/32- 
in. insulation board sheathing. The specimen holder 
with which the GEPT is normally equipped is quite 
satisfactory for the testing of heavy paperboard; 
however, the triangular opening in this holder is not 
sufficiently large to permit the testing of thick media. 
Furthermore, it was thought to be desirable to have 
some effect of span in the testing of insulation board 
in view of the fact that insulation board is normally 
nailed to studding. 

The new specimen holder is shown in Fig. 2. It 
consists essentially of a very rigid steel frame, formed 
by welding together 0.5 by 1.5 in. mild steel bars. 
The outside dimensions of the frame and of the square- 
cut specimens are 13 by 13 in., and the frame forms a 
square opening which provides a span of 10.00 in. in 
either of the two principal directions. Since the punc- 
turing blow is delivered from below, the specimen is 
placed on the lower side of the steel frame, and is held 
there by means of suitable clamps. Various clamping 
methods were to be studied in the present work, so 
that a clamp design of the sort which would normally 
be used in routine work was not evolved. Various 
lengths of channel iron and C-clamps were used to 
clamp specimens on all four edges, on either of the two 
pairs of opposing edges, and some data were obtained 
with no clamps at all. 

In the normal use of insulation board, sheets are 
nailed to studding on 16-in. centers. The distance 
between a blow on a wall and the nearest line of support 
may be anything from zero to slightly more than 7 in. 
In the arrangement adopted for the present study, the 
blow is always at least 5 in. from the nearest line of 
support so that the span-effect is not greatly different 
from that encountered in the normal use of the board. 
An important aspect of the design of the specimen 
holder is that specimens of insulation board should fail 
only by puncture; in all the testing of insulation board 
of all classes involved in the present work with the 
holder depicted in Fig. 2, no specimen broke in flexural 
failure. Whether clamped or not clamped, the speci- 
men always receives support along four edges of a 
square; if supported only at opposite edges (in the 
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“ie. 1. Photograph of the equipment employed in the 
eresent study. The G.E. puncture tester is shown in the 
eft background: electronic equipment employed for a 
‘erece-distance study is shown in the right foreground 


manner of a ‘simple beam”’), it is very likely that most 
specimens of insulation board would fail in flexure rather 
than by perforation. 

The extension of the range of the instrument is dis- 
eussed in a later section of this paper. 


THEORY 


In considering the partitioning of the observed punc- 
ure energy, one is naturally led to a broad separation 
bf the phenomena into two phases. Each of these 
bhases may, in turn, be broken down for the purposes of 
fiscussion. During the first phase of energy expendi- 
ure, the specimen of board is flexed and the puncture 
aead indents the board. The second phase of energy 
expenditure begins with the actual puncture ot the 
ooard, and terminates when the edges of the triangular 
pase of the puncture head move up and away from 
rontact with the roughly triangular ‘‘ears’’ of the board 
hat are formed during the puncturing process. 


The First Phase (Primarily Elastic and Rheological) 


Figure 3 presents a purely schematic representation, 
r discussional purposes only, of the variation of the 
orce exerted by the puncture head with the vertical 
ilistance moved by the head after contacting the 
gwer surface of the specimen. General experience 
n failure of materials suggests that the curve would, 
* ideally determined, display a fairly sharp discon- 
inuity corresponding to the onset of rupture, such 
‘s that shown at B. We arbitrarily consider the first 
hhase of the puncturing process to lie between O and B. 
Phe second phase, corresponding to actual break- 
through of the puncture head, lies between B and D; 
t C the puncture head completes the process of tearing 
:e board, and the force falls to zero as the head rises 
‘bove the last point of contact with the board (at D). 
During the first phase, the energy expended by the 
astrument goes into bending the board and also 1n- 
enting the specimen at the point of the puncture 
ead, If the board were perfectly elastic (i.e., per- 
eetly Hookean), this energy could be considered as 
érain energy. However, fibrous sheet materials are 
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never Hookean; their load-elongation characteristic, 
whether for tension or flexure, curves away from a 
straight line such as OA (Fig. 3). Referring to the 
diagram, the increment Ay is the amount which the 
specimen yields beyond that displacement which would 
occur if the material obeyed Hooke’s law. This extra 
yield is commonly referred to as creep or cold flow and is 
associated with the so-called rheological properties 
of the material. It depends upon the magnitude of 
the loading, the time schedule of the loading and, in 
flexural work, such factors concerning the test specimen 
as the specimen’s shape and dimensions, orientation, 
temperature, and moisture content. The creep prop- 
erties of a material such as insulation board are strongly 
time dependent, and phenomena associated with these 
properties, such as the load-deflection curve, are ir- 
reversible. Thus, if the load is reduced at any time 
prior to the point of rupture, the load-deflection curve 
would not be retraced, but would fall to the side of 
greater deflection, as shown by the dashed curve BG. 
The residual deflection, represented in Fig. 3 by OG, 
will diminish with the passage of time but, if the mate- 
rial has not previously been subjected to a mechanical 
conditioning procedure, the specimen will not return 
to its original shape even after an elapse of a great 
length of time. 

The period of time for puncturing in the GEPT is 
only of the order of 0.02 sec., so that the flow phenomena 
described in the previous paragraph are not nearly as 
pronounced as in ordinary testing which latter in- 
volves time intervals of the order of 1000-fold greater 
than the foregoing estimate. Accordingly, it is not 
expected that the part of the characteristic which is 
associated with pure flexure will be strongly nonlinear. 
However, special tests with the GEPT set on a range 
that is insufficient to result in a break-through. of a 
board specimen show that the indentation of the board 
by the puncture test point is quite appreciable. Such 
indentation would, therefore, be expected to account 
for asubstantial portion (if not most) of the nonlinearity 
of the section OB. 

The area lying under any portion of a load-elongation 
curve is equal to the energy expended by the agency 


Fig. 2. Special specimen holder, for the testing of insula- 
tion board 
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supplying the loading force. Thus, the energy ex- 
pended in flexing and indenting is equal to the area en- 
closed by OBEO. It will be appreciated that the quan- 
tity Fyy,/2 is an approximation to this area, for this 
quantity is the area of the triangle OBE, which would 
be slightly less than the area lying under the curve OB. 
This approximation will be used for the purpose of 
discussing the influence of various factors upon the 
energy W, required to flex and indent the specimen. 
Thus, how might we expect W, to depend upon the span 
across the specimen mounting frame? We may begin 
this: discussion with the smallest possible span (i.e., 
just large enough for rupture to occur, with room 
for the puncture head to pass through the specimen and 
space for the “‘ears’”’ that are formed by the rupture). 
The deflection of the center of a specimen mounted 
upon a holder of short span will be small. Conse- 
quently, y; would then be small, and the work of flexure 
and indentation, Wi, would be at its minimum value. 
(This does not necessarily mean that the total energy 
required to produce rupture is at a minimum—see the 
later discussion.) As the span is increased, y; would 
become larger and it is expected that W, would be 
increased in nearly direct proportion to y;. However, 
it is anticipated that an increase in the span would 
decrease the force F; corresponding to failure. For a 
given force upon the specimen exerted by the puncture 
head, a greater span will result in greater tensile stress 
near the top (convex) side of the specimen. ‘This 
stress, which results from flexure of the specimen, is 
added to that which is produced by the puncture point 
near the top surface of the specimen in a region above 
the point. Accordingly, as the span is increased, the 
rupture force F; exerted by the puncture head should 
decrease. Thus, there are two opposing effects: as 
the span is increased, y; increases and F, decreases. 
Until data on these phenomena are obtained, it is not 
possible to say positively which effect predominates as 
the span is made larger, but it seems likely that the 
work of phase 1 would increase with increasing span. 
What becomes of the energy W,? As pointed out 
earlier, the load-deflection process is irreversible, so 
that not quite all of the energy is recoverable. The 
recoverable energy would be calculated from the area 
lying under the dashed curve BG. However, in order 
that recoverable work be expended by the specimen 
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Fig. 3. Hypothetical relationship between force exerted 
by the puncture head and distance moved by the latter, 
during the deflection and puncturing of insulation board 
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Fig. 4. Photograph showing the attachment of strain 
gages (under the friction tape at the root of the curved 
arm) and potentiometer rheostat on the pendulum of the 


GEPT 


during later phases of the puncturing process, it is 
necessary that the specimen move down while the punc- 
ture head is still making contact with the material 
under test. 

Thus far, we have been concerned with the influence 
of the span of the specimen holder on the energy 
expended by the puncture tester during the first phase 
of the puncturing process. How might one expect the 
properties of the specimen material to influence W, 
(for a given span)? In the approximate expression 
Fyy,/2, F; is to be associated with the ultimate strength 
of the material and, of course, with the thickness of the 
board. For a given span length, the distance of move- 
ment of the puncture head prior to rupture, y; should 
depend upon the extensibility of the material. An 
increase in either one of these properties alone should 
result in an increase in W,. It seems likely that the 
extensibility would have an influence upon F), as well 
as upon y; (the latter connection being direct). When 
a point enters the material, the magnitude of localized 
stress concentration—which, of course, is directly 
related to local failure of the material—depends upon 
the extensibility of the substance. For a given force 
exerted by the puncture head, greater extensibility 
should result in reduced stress concentration and greatet 
resistance to break-through. It is seen, then, that any 
treatment which improves the extensibility of the ma- 
terial without undue reduction of the ultimate strength 
would be expected to increase the energy W, expended 
in phase 1. On proceeding in the opposite direction 
(toward lower extensibility and higher brittleness) 
the energy expended in phase 1 would be expected tc 
decrease, unless the treatment resulted in a consider. 
able increase in the ultimate strength. (For example 
if y: were reduced 50%, the ultimate strength woulc 
have to be more than doubled to maintain W, un: 
changed.) In connection with this discussion of the 
influences of extensibility and ultimate strength, i 
should be recalled that, as a rule, increments in ex. 
tensibility of cellulosic sheet materials are associatec 
with decrements in stiffness (flexural); this rule is no! 
an iron-clad one. 
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‘ne Second Phase (Rupturing) 


We now turn to a discussion of the factors that are 
xpected to influence the energy W»2 expended in phase 2 
i the puncturing process, which would be given by the 
rea EBCDE. : 

On theoretical grounds it is to be expected that the 
fork W» 1s a major portion of the total work expended 
y the instrument. A break in the curve at B, which 
/e suppose involves a momentary drop in the load 
xerted by the specimen upon the puncture head, 
tgnals the onset of failure by break-through. As 
he head moves up through the board, its trihedral 
“sat produces three lines of failure, and the regions 
1 the board between these lines are pushed up and de- 
feictively bent to the side. In the testing of paper- 
oerd the “ears” thus formed are of roughly similar 
je, and the three lines of tearing are about 120° apart. 
m the testing of insulation board one observes very 
regular ears and, occasionally, two or four ears are 
wmed. Immediately after the break-through the 
“ys grow rapidly in size as the processes of tearing and 
ending occur. The perimeter of contact between the 
eerd and the puncture head also increases rapidly 
med, associated with the growing region of failure, the 
oree exerted by the puncture head increases. The 
earing and bending continue until the edge of the 
riangular base of the puncture head attains the top 
urface of the specimen (which, in turn, has been ele- 
sated above its initial level by the flexure of the speci- 
aen). From this point on, the force exerted by the 
pecimen on the puncture head is essentially that of 
ubbing friction between the ears and the edge of the 
ase of the puncture head. This force falls to zero 
's the point of last contact with the ears is approached. 
The pendulum then swings freely to its final amplitude, 
t which point all the residual energy of the pendulum 
;in potential form, and the lazy hand of the instru- 
aent is left in the position over the instrumental scale 
iving the total energy expended by the device. 

The energy W», expended by the instrument during 
hase 2 may be broken down into at least three cate- 
ries: (1) Energy required to tear the board; this we 
aay designate as W.,. (2) Energy required disrup- 
.vely to bend the ears or zones that are formed be- 
pveen the lines of tearing; this will be designated as 
7s». (3) Energy required to overcome frictional re- 
stance between the puncture head and the specimen, 
rom the point of first contact, through the processes 
* tearing and bending, to the last stage, in which the 
ars rub against the edge of the base of the point, as the 
Ltter rises up and away from the specimen; this will 
2 designated as Woy. 

At this juncture we may observe that the work of 
hase 2 is We = Wa, + Woy + Wo, Any further 
tempts to analyze these components of W2 must neces- 
wrily be qualitative; but it is felt that a qualitative 
-scussion will be helpful in improving our understand- 
: of the puncture test and also in indicating future 
urses of investigation. Before entering upon this 
‘scussion, it should be remarked that there are inter- 
tions between at least two pairs of the three energy 
‘yms. If the work of tearing increases (all other 
-etors remaining constant), the force between the punc- 
ure head and the specimen will increase and this, 1n 
urn, will result in an augmented frictional force and 
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frictional work W2,. Similarly, if the bending re- 
sistance of the board increases, there will be increases in 
both the frictional force and work. Thus, we may think 
of the frictional work as being a direct function of the 
tearing and bending works and also of the nature of 
the surfaces of the specimen (contacted side) and the 
puncture head. 


The energy considerations in the tearing of fiber- 
board should be essentially the same as those which 
have been made in a theoretical discussion of the tear- 
ing strength of paper (5). In that discussion of the 
dissipation of energy in tearing, the work of producing 
the tear is divided into two portions—viz., that of 
rupturing fibers (which break instead of being pulled 
from the mesh of fibers) and that of dragging fibers 
intact from the mesh. In brief summary of the theory 
of tearing strength, we may present the simple formula 
on which much of the discussion of the influence ot 
factors on tearing strength is based. If, in producing a 
tear, (m + n) fibers are encountered (this number is 
considered to remain constant in spite of variations 
produced by changing conditions or treatment), we 
consider that m of the fibers are ruptured and n are 
pulled intact from the mesh of fibers. If the average 
energies required to rupture and to pull out fibers are, 
respectively, W, and W,, the energy that must be 
expended to produce the tear is (mw, + nw,). It 
has been shown that the rupture work w, should or- 
dinarily be much less than the work w;; this paradox 
is explained and illustrated in the cited discussion (4). 
Whether this is also true for typical insulation board 
depends upon the degree of fiber-to-fiber bonding and 
the tightness of the fiber mesh. The possibility that 
only a few of the individual fibers are ruptured when 
insulation board is torn should be kept in mind. If it 
should happen that one can neglect m in work with 
insulation board, then the analysis of the tearing 
strength of such boards would reduce to that of the 
energy nw,—that is, to a consideration of the way in 
which various factors influence the energy associated 
with breaking fiber-to-fiber bonds and dragging fibers 
from the mesh. If this were the case, the expectation 
would be that an increment in fiber-to-fiber bonding 
(short of that degree of bonding which would result in 
rupture of a significant number of fibers) would result 
in increased tearing resistance. The reasons for this 
assertion are: (1) Each fiber makes contact with many 
other fiber elements and bonds exist at many of the 
points of contact. If the net effect of the many bonds 
per fiber is that the fiber may be pulled out of the mesh 
without rupturing, the fiber will nevertheless be ex- 
tended, and energy must go into this process of ex- 
tension. The many bonds (for a given fiber involved in 
the tearing process) are not all broken simultaneously, 
but undoubtedly fail in rapid-fire order; thus, the load- 
elongation characteristics of the fiber under considera- 
tion would be a complicated curve, displaying a number 
of points of discontinuity. We can be sure that strain 
energy delivered to the fiber in the act of tearing is not 
wholly recovered by the tearing process. Thus, as the 
intensity of bonding is increased (short of the degree 
resulting in rupture of the fiber) the work required to 
break the bonds increases (because the strain energy 
increases). Also, of course, the energy required to 
break the bonds per se increases. (2) Because of the 
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increased bonding, the fibrous structure will be denser 
and tighter and the work required to drag fibers from 
the mesh will be increased. 

The foregoing discussion has been idealized in the 
interest of developing an understanding of the me- 
chanically complex process which we designate as 
“tearing.” Actually, of course, beating or other re- 
fining of the furnish produces fine fiber elements 
(‘‘fibrillae’’), some of which will be ruptured, even 
if whole fibers are not, so that an exact treatment of the 
subject would have to take this into account. Also, 
because of the fibrillation of fibers, the total number of 
fibrous elements involved in tearing does not remain 
constant at (m+n), but the sum undoubtedly increases 
with increasing mechanical treatment. 

In the above discussion we limited our supposed in- 
crements of bonding to that degree at which relatively 
few fibers would rupture. If, through the use of cer- 
tain additives or intensive mechanical treatment such 
as beating and pressing, the intensity and number of 
fiber-to-fiber bonds were to be made sufficiently large 
that a significant amount of fiber rupturing occurs, 
then we should expect that the tearing strength of the 
board would commence to decrease, because the energy 
required to rupture a fiber is Jess than the drag work 
when the drag forces are not quite large enough for 
rupture to occur. In this event, W2, would commence 
to decrease when the degree of bonding in the board 
exceeded a certain value. Thus, for example, we would 
expect We, for a given weight of hard, almost brittle 
board to be less than that for a less dense board of 
similar weight, provided that the degree of bonding 
in the latter board were not too low. On going from 
boards of low to high density, we would expect W2, to 
display a maximum. 

The drag work nw, would increase with fiber length, 
if all other factors were to remain constant. Accord- 
ingly, we should expect the same dependence of Wo, 
on fiber length. 

If the fiberboard contains an extremely viscous 
additive—so viscous that we might well describe the 
additive as being a nonbrittle solid—the presence of 
this additive would increase the drag work and, there- 
fore, also the tearing work in puncture, Ws, If, how- 
ever, the viscosity were so high that, at the speed of 
puncturing involved in the GEPT, fibers were generally 
broken (instead of being generally pulled from the mesh 
intact), we would expect presence of the additive to de- 
crease the term W>2,. Thus, for example, we should ex- 
pect that, in the testing of the puncture resistance of an 
asphalt-impregnated board at various temperatures 
from quite high down to perhaps subzero values, the 
term W2, would display amaximum. For temperatures 
above the optimum value, the viscosity of the asphalt 
would be low; for temperatures appreciably below 
the optimum, the board would be expected to break 
with brittle fracture. 

In the equation for the work of phase 2, W. = W2, + 
Wx, + Weo;, the second term on the right side is the 
work required to bend the ‘‘ears’’ of the board that are 
formed during the puncturing. If the specimen under 
test were a highly extensible material, this work would 
be essentially the strain energy stored in the bent ears. 
Such energy would not be recoverable by the punctur- 
ing process and would eventually be completely dis- 
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sipated through various frictional effects to heat. 
However, in the testing of insulation board, only a por- 
tion of W2, goes into strain energy because the bending 
of the board involves rupturing (including, in some in- 
stances, an apparent delaminating effect). The larger 
part of Ws, is associated with disruption of the board, 
and some of the energy for such disruption would come 
from the recoverable portion of the strain energy. In 
the testing of fiberboard with the GEPT, it therefore 
follows that some of the strain energy is involved in 
the disruptive phase of the bending of the ears. If 
W's, is the energy supplied to the ears of the speci- 
men by the puncture head in nondisruptive bending, 
and if W"s, is the energy of disruption, then the energy 
which the puncture head must supply is (1 — 7) W's, + 
W"s, where 7 is the fraction of the energy supplied 
in pure bending that is recoverable to the process of 
disruptive bending. (In a hypothetical case in which 
virtually all the strain energy were recoverable to the 
fracture, (1 — j) = 0, and the energy W2, would be 
completely the rupture energy, if the ears were bent 
to complete failure; if the ears were not bent to failure, 
the energy W:, would be completely the strain energy 
and would depend upon the stiffness of the board, 
rather than upon the rupture work.) Thus, in the 
testing of fiberboards generally, the work W:, should 
depend upon both the stiffness and the rupture energy in 
bending. All the insulation board specimens that have 
thus far been tested in the present work have exhibited 
bending fracture. This, combined with the quickness 
of the puncturing process (which should result in a 
relatively large value for 7), leads one to believe that the 
work term W2, is composed primarily of the bending 
rupture energy and only secondarily of the energy dis- 
sipated in internal friction within the specimen. The 
work of disrupting a fibrous material in flerure, particu- 
larly when the material is in the form of thick boara 
(thick as contrasted with paperboard), would appear te 
depend upon considerations very similar to those covered 
in our earlier discussion of the tearing work, Ws. 

The energy dissipated in overcoming the frictiona 
resistance between the puncture head and the specimen 
W2,, Should depend, as mentioned earlier in this section 
on the terms W2,and W.,. The frictional work shoule 
vary from essentially zero to increasingly higher values 
as (Ws, + Wo») varies from zero to greater and greatel 
values. The nature of the surfaces of the specimen anc 
of the three upper faces of the puncture head point 
should have an important bearing on this relationship 
If these surfaces are clean, smooth, and dry, the re: 
lationship would tend to be weak. However, kinetic 
friction depends upon more than loading and surface 
smoothness; in some instances, specific effects are 
observed on bringing two surfaces together—unusually 
large or small friction may be observed, even thougl 
the surfaces are smooth. Some of the manufacture¢ 
insulation boards are coated with a film of asphalt 
Although, in a popular sense, the asphalt surface i 
“solid,” it actually should be classed as a fluid or, stil 
more correctly, a rheological substance. There is ni 
solid-to-solid contact in the ordinary sense, because th 
contacting faces of the puncture head carry a film o 
asphalt after completing the puncture. (No doubt 
if the testing were conducted at a very low temperatur 
—e.g., —40° F.—the viscosity of the asphalt woul 
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he so enormous that the latter would act as an ordinary 
smooth solid; no asphalt would be transferred to the 
pancture head, and the friction might be relatively low.) 
(n the other hand, the deliberate experimental appli- 
eation of a film of grease or graphite should lubricate 
tie contact between the surface of a specimen and the 
paincture head and a lower puncture work should be 
served. These phenomena were among those in- 
yestigated in the previously referred to instrumentation 
i) vestigation of the Beach puncture tester (4). Data 
on the effects of such surface treatment are given in 
table VIII of that investigation for various paper- 
‘board samples. In all cases, the presence of asphalt 
very significantly increased the observed total energy 
© puncture; the average increment was 12.2%. 
‘“sraphite and grease films caused small reductions in 
‘the GEPT readings, the average decrement being 6.0%. 
‘Ye may say that, for paperboards having puncture 
sistance covering a large range, the spread in instru- 
imental readings associated only with differences in 
‘surface characteristics is of the order of at least 12%. 

From the foregoing discussion we may conclude that 
‘the rupture work of phase 2 comprises the greater part 
‘of the energy expended by the GEPT in rupturing in- 
‘Stilation board, and that this rupture work appears 
ito depend primarily on the energy necessary to tear 
‘and rupture the fiberboard and, to a smaller extent, 
fon the nature of the surfaces of the fiberboard and the 
}puncture head. Some of the energy (probably a rela- 
‘tively small part) goes into elastic bending of the ears 
‘(strain energy) and, therefore, a portion of the observed 
jinstrumental reading will depend upon the stiffness of 
(the board. 


ILLUSTRATIVE DATA 


Trial testing with the GEPT equipped with the 
‘special specimen holder was done with samples of !/2-in. 
building board, '/2-in. tile board, and ?°/,9-in. sheathing. 
_All materials employed in this study were purchased 
(on the open market without comment to the vendors 
irelative to the use of the material, and all samples have 
ibeen assigned code numbers, the significance of which 
iis known only to the Institute. 

One bundle of building board of the production of 
each of six manufacturers was purchased and assigned 
‘code numbers. Each bundle contained six 4 by 8-ft by 
'1/,-in. boards. Handling of the materials—especially 
‘when in the form of the large 4 by 8-ft. pieces—was 
‘done with great care, so that no weakening would be 


Table I. Puncture of !/:-In. Wallboard, In.-Lb. 


( Code No. il 2 3 4 5 6 
(Clamped 4 sides Av. 114 117 137 188% 108 157 
| Parallel Shin dl geal, DAG ASV Rt ee 
| Range 3 

(Clamped 2 sides Av. 114 123 148 1947 110 150 
| Parallel eG. 1160 192.9. 1:6 63.7 
| Range 3 4 
Clamped 2 sides Ayes 112, 123° 188 190° 107 151 
| Perpendicular Sp 1) Al eGmesya) ar 
| Range 3 - 

‘No clamps ise PAS ey 1!) 105 159 
' Parallel Slo, tees | Ber) aieG) Bi Bhee! 
‘Range 3 

‘No clamps Av. 133 1381 147 199 170 
Parallel Sg, Sh Bu SO wake! 1.9 
‘Range 4 


@ These readings were taken on Range 4. 
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produced by undue stressing. Specimens 13 bya laine 
were cut from all the boards in each bundle, marked to 
indicate the long dimensions of the original board, 
and placed in racks in the 30% R.H., 73°F. precondi- 
tioning room of the Container Laboratory. After a 
preconditioning period of 5 days, the rack was wheeled 
into the 50% R.H., 73°F. room of the Container Labo- 
ratory, and the boards were allowed to condition an 
additional 6 days before testing. Sampling was ar- 
ranged so that the several pieces tested for a given set of 
conditions were as representative of the bundle as 
possible. 

A specimen under test is clamped to the under face 
of the specimen holder with the factory-finished side 
facing down, so that this side will be struck by the point 
of the puncture tester. The elevation of the specimen’ 
relative to the apparatus is such that the puncture 
point strikes the specimen at nearly perpendicular 
incidence. The sample may be clamped at all edges, 
at two opposing edges, or simply be lightly supported 
in contact with the steel frame. All these possibilities 
have been investigated in the present work. 

The average results for the several conditions of 
clamping and orientation are presented in Table I. 

The first column of Table I presents the condition of 
clamping and orientation of the specimen. The 
designations ‘‘parallel’’ and ‘‘perpendicular” refer to 
the orientations in which, respectively, the originally 
long direction of the board is parallel or perpendicular to 
the plane of swing of the pendulum of the GEPT. 
Whenever a specimen was clamped on two sides only, 
the clamped sides were those parallel to the plane of 
swing of the pendulum. Where no clamps were em- 
ployed, the specimen was held in light contact with 
the special specimen holder by means of clips made from 
heavy wire. (These clips furnished no significant bend- . 
ing moment at the edges of the specimen but served 
only to support the specimen against the lower face 
of the specimen holder.) Each result given in Table | 
is the average of observations on five specimens, and 
the figure given immediately below each average is the 
standard error (expressed in inch-pounds). 

A study of the data of Table I shows that there is no 
real difference between the results of testing with the 
conditions of the first three rows; that is, so long as the 
specimens are clamped to the frames, it does not matter 
whether they are clamped on only two sides, on all 
four sides, or whether the originally long direction of 
the parent board is parallel or perpendicular to the 
plane of the swing. 

However, there may be a small clamping effect. 
The results obtained with no clamping of the specimens 
were higher in all cases but one and, with this one ex- 
ception, the increase in impact energy associated with 
free suspension of the specimen is of the order of two 
or three times the standard errors of the differences. 
Some of the energy of puncturing goes into the non- 
recoverable energy of flexing the specimen (see section 
on theory). When a specimen is not clamped, the 
magnitude of flexure should be greater and one would, 
accordingly, expect a higher test result for this condition. 
With the one exception of sample 5, the results appear 
to bear this out. 

It will be noticed that it was possible to test four of 
the samples on two ranges of the GEPT. No clamps 
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Force, Pounds 


Boord | 


Range 3 
9 in.-Ib. 


ie) 
0 02 04 06 O08 10 12 4 6 %18 2.0 


Distance, Inches 


Fig. 5. The average force-distance relationship for board 
I (a '/2-in. building board) 


were used, so that the results given in the last row of 
the table should be compared only with the data pre- 
sented in the next to last row. Although the data ob- 
tained with Range 4 were slightly greater in three out 
of the four cases, statistical consideration of the data 
‘does not warrant the conclusion that the differences 
between the results obtained with the two ranges are 
real. The decision as to whether there may be a small, 
systematic error between the two ranges, when the 
GEPT is applied to the testing of insulation board, 
should rest on observations with many more specimens 
than were employed in the present work. 

Two boxes of '/:-in. tile board of the production of 
each of four manufacturers were purchased on the open 
market. Specimens from each of a pair of boxes repre- 
senting a given product were tested separately, so that a 
crude measure could be obtained of sample-to-sample 
variation. All the specimens were preconditioned in a 
room maintained at 30% R.H. and 73°F. At the end 
of 3 days of preconditioning, the specimens were moved 
to the main laboratory of the Container Section, which 


Table II. Puncture of !/2-In. Tile Board, In.-Lb. 


Clamped 2 sides Not clamped 
Av. S.EZ. Av. S.Z. 


Code No. 
7a 137 AND 140 3.83 
7b 110 3 114 rl 
7a and 7b Pas: 0 127 4.8 
8a 149 5.0 162 SO 
8b ileal aml Giz 1.9 
8a and 8b 150 2.8 160 1.9 
9a 152 4.0 146 3.9 
9b 147 Ne 156 4.2 
9a and 9b 149 2.9 151 see 
10a 147 6nd 164 oo 
10b 125 Dl 141 2.9 
10a and 10b 136 AL il 154 4.8 
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Table III. Puncture of %/3.-In. Sheathing, In.-Lb. 


Clamped 2 sides Not clamped 
j S.E. v. S.E 


Code No. Av. - 
11 272 8.8 272 ome 
WA 247 75 274 (G7 
12 349 10.8 369 13.2 
14 392(?) 8.6 390 3.7 


is maintained at 50% R.H. and 73°F., where the speci- 
mens were conditioned for 9 days prior to testing. 

In view of the very small differences observed be- 
tween the instrumental readings when the 1/2-in. 
building board was punctured ‘“‘in’’ and “across” the 
long direction of the original board, no attempt was 
made to orient the specimen in either of the two 
principal directions. Impact was on the finished side. 
One half of the specimens tested were rigidly clamped 
along the two edges parallel to the plane of swing, and 
the other half of the specimens were not clamped, but 
merely held in place with the wire clips. All readings 
were taken on Range 3 of the GEPT. The results 
obtained are presented in Table II. 

The letters ‘‘a”’ and “‘b”’ distinguish between the two 
boxes of each product. Thus, for example, it is clearly 
evident that the material of box 7a had substantially 
greater puncture resistance than that from box 7b. 
Each average and standard error is for five deter- 
minations except that, where the specimens of tile 
board from two boxes of each type were considered 
together, the average and standard are for ten deter- 
minations, and the standard error, which is expressed in 
inch-pounds, for the combined results includes the 
effect of variability between boxes. In general, the 
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Force, Pounds 
3 
fe) 


@ 
(2) 


6 
Board 4 
Ronge 4 
4 200 in-Ib. 


0 
07 0.2) (047550165508 lOm a Carl atc 


Distance, Inches 


1:8) 2:0 


F ig. 6. The average force-distance relationship for board 
4, illustrating a large tearing force (a 1/2-in. building 
board 
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i¢g.7. This and the remaining figures are microflash 
_p ctures of ‘/:-in. building board specimens (all from the 
_Seme sample), taken at various stages of the processes of 

indentation, flexure, and rupture of the board ; 


standard errors appear to be satisfactorily small, and 
‘there is no indication that instrumental precision is not 
all that could be desired. 

The results for any one sample failed to show any 
'statistically real difference between clamping and not 
‘elamping the specimens to the specimen holder; how- 
‘ever, the impression gained from all the results is that 
‘the puncture resistance may be slightly greater when 
the specimens are not clamped, in agreement with the 
results for the '/.-in. building board. 

In general, puncture produced three “‘ears.’’ Boards 
8a, 9a, and 9b showed more tendency to produce two- 
‘eared punctures, however. Board 9 showed rather 
irregular punctures; in the testing of some of the speci- 
mens of this material, the ears were actually perpendicu- 
lar to the faces of the puncture head. 

When the puncture of the *°/3.-in. sheathing was 
-attempted, it was discovered that Range 4 of the GEPT 
was insufficient for complete puncturing of the material. 
Range 4 is obtained by adding instrumental weights 
“A” “B” and “C” to the pendulum. On removing 
the “A” and “B” weights and replacing them with 
the “C” weight from another GEPT (thus providing 
two ‘‘C” weights), these boards could be tested. A 
new ‘“‘Range 5” was thus formed and calculations were 
made for the purpose of converting readings from the 
iscale of Range 4 to Range 5.* 


Fig. 8 
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Fig. 9 


One bundle of 2°/3:-in. sheathing was purchased on the 
open market from the line of each of four manufacturers. 
After cutting to 13 by 13-in. squares, the specimens 
were preconditioned in a room maintained at 30% R.H. 
and 73° F. for a period of 3 days, following which the 
specimens were moved to the main laboratory of the 
Container Section where they were tested after 9 days 
of conditioning at 50% R.H. and 73°F. 

Using the new Range 5, the data presented in Table 
III were obtained for the *5/3-in. sheathing. Each 
average and standard error is for the testing of five 
individual specimens. The clamping, and supporting 
of specimens without clamping, were done as in the 
testing of the 1/2-in. tile board. In the testing of board 
14, when clamped on two sides, the puncture head 
did not quite break free from the ears of the puncture, 
so that maximum scale readings were arbitrarily as- 
sumed in arriving at the questioned average given in 
Table III. 

Again, it will be seen that there is some suggestion of a 
clamping effect, because in three out of four cases the 
results obtained without clamping were the larger. 

The ears formed in board 11 appeared to break and 
crumble as units, whereas the ears of boards 13 and 14 
seemed to delaminate as they were bent upward. 
There appeared to be a general tendency for the ear 
formed by the puncture head face farthest from the 
axis of rotation to be somewhat larger in size than the 
other two ears. Although three ears were formed in 


* As discussed later, a new range formed in this way is inadequate. 


Fig. 10 
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Fig. 11 


all other cases, boards 12 and 14, when punctured with- 
out clamping, sometimes exhibited a formation of four 
ears. 

The collar which follows the puncture head and is 
intended to restrain the ears from contacting the punc- 
ture head arm behaves properly in testing the building 
board and tile board, but in no instance did it enter 
more than half way into the sheathing. In the testing 
of board 11, it entered about one third of the way and 
immediately popped back out. 


One of the boards was coated with asphalt, some of 
which was transferred to the puncture head as the punc- 
ture was made. The head, therefore, was cleaned 
with a solvent after each puncture. 


As a general conclusion, it may be said that the punc- 
ture tester has performed satisfactorily in the testing 
of all types of insulation board thus far tested, with the 
possible exception of sheathing. In the testing of 
sheathing, the range must be augmented as described, 
and the “‘ear-holding collar’? should be modified to 
operate satisfactorily. It is evident that the new 
Range 5 is not sufficiently energetic for the general 
testing of insulation board sheathing and, hence, a 
new range is suggested which is appreciably more ener- 
getic than the Range 5 involved in the present work. 


THE FORCE-DISTANCE RELATIONSHIP DURING 
PUNCTURE OF INSULATION BOARD 


The auxiliary electronic equipment shown in Fig. 1 
was employed for the purpose of obtaining the variation 
of force on the puncture head of the GEPT with dis- 
tance (absolute) moved by the puncture point during 
the complete process of flexing and indenting of the 
specimen and break-through, tearing, and complete 
perforation of the material. The use of the electronic 
equipment for the determination of the force-distance 


Fig, 12 
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Fig. 13 


relationship was projected purely for research pur- 
poses, and it should not be inferred that such equip- 
ment is suggested as an adjunct to the normal use of 
the GEPT. 

A measure of the force exerted by the puncture head 
was obtained through the use of bonded-wire electric 
strain gages mounted upon the puncture arm, at a 
point near the root of the arm. One Baldwin type 
A-1 gage was cemented to the top surface of the punc- 
ture arm, and another one was cemented to the bottom 
surface, in a push-pull arrangement. They were 
covered with a protective wrapping of friction tape 
which may be seen at the right in Fig. 4. The strain 
gages were placed in a simple bridge arrangement, 
the output of which was connected to a special d.c. 
amplifier, whose output was, in turn, fed to the vertical 
deflection circuit of an oscilloscope. 

A horizontal deflection on the oscilloscope screen, 
which would be proportional to the motion of the 
puncture head, was obtained by means of a circular- 
type potentiometer rheostat which was removed from 
its housing and connected to a hub of the pendulum, 
with its center on the axis of rotation. A stationary 
contact arm was then so mounted as to wipe against 
the potentiometer winding. This arrangement may 
be seen in the upper left portion of Fig. 4. The section 
of the potentiometer which was in contact with the 
wiper arm until just before the puncture head contacted 
a specimen was electrically shorted out so that the 
sweep would not start unnecessarily early. A 22.5-v. 
battery was connected across the potentiometer rheo- 
stat, and the contacting arm was connected to the 
horizontal deflection circuit of the previously mentioned 
oscilloscope. 

In order to obtain a photographic record of the trace 
produced on the oscilloscope screen a special mount was 
constructed to hold a Leica 35-mm. camera (equipped 


Fig. 14 
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Fig. 15 


» th copying attachments) in proper orientation in 
front of the screen. A light shield lined with black 
»lour paper excluded room light. This photographic 
arrangement is included in Fig. 1. 

Calibration of the x and y axes on the oscilloscope 
srreen could not readily be done with high accuracy, 
sor was it felt necessary to obtain good accuracy in view 
« the fact that the recordings were to be used pri- 
marily for studying the relative importance of the vari- 
mus phenomena discussed in the section on theory. 
li is believed, however, that the recordings obtained 
for the various specimens were on common scales. 
Calibration of the x-axis (distance moved by the head 
aiter contacting the specimen) was accomplished by 
fastening a short brass rod through an existing hole in 
the puncture arm just back of the puncture head, so 
that it successively contacted two lengths of piano 
wire (mounted on but insulated from the frame of the 
tester) as the pendulum swung through that portion 
of its are in which it normally punctured the board. 
By means of a dry cell and suitable electrical connec- 
tions, two ‘‘pips’”’ were made to appear on the oscillo- 
scope horizontal trace when the pendulum was released. 
To find the actual distance represented by the distance 
setween the pips, measurements were made of the 
ictual distance of motion of the puncture head from 
slectrical contact with the first contactor to the second 
contactor. 

The y-axis (on which force is recorded) was cali- 
rated in the following manner. An old puncture 
head was attached to the puncture arm and allowed to 
strike a tempered steel beam, which was tied loosely to 
Ihe lower face of the specimen-holding frame (‘‘simple 
beam’? mounting). As a photograph of the oscillo- 
scope trace was taken, the actual deflection of the steel 
yeam was measured. A load-deflection curve for the 


Fig. 16 
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Fig. 17 


beam, as supported on the specimen-holding frame, 
was obtained with the Baldwin Universal testing ma- 
chine. It was then possible to determine what force 
was represented by a given vertical displacement on 
the calibration photographs. During the period of 
work a variation of about 6% was observed in this 
relationship. However, inertial effects would cause a 
hidden error which would not appear in such a numeri- 
cal expression of reproducibility. 

Calibration runs were made at the beginning and end 
of each series of runs. Drift during a testing period 
was always found to be negligible. All test specimens 
were clamped on two sides parallel to the swing of the 
pendulum, and all specimens were placed in the speci- 
men holder with the finished side down, so that this 
side would be struck by the puncture head. 

Five or ten oscillograms were obtained for each of 
the eighteen samples (the two boxes of !/2-in. tile 
board from each of four manufacturers were regarded 
as different samples). The oscillograms, which were 
on 35-mm. film, were read by placing the film in a micro- 
film reader, the screen of which was equipped with a 
transparent grid which had been constructed in ac- 
cordance with the calibration, so that values of force 
and distance could be read directly from the enlarged 
image on the grid. An average force-distance curve 
was then constructed for each sample. 

The force-distance curve obtained for the first board 
tested (sample 1) proved to be typical of the curves for 
nearly all the samples and is given in Fig. 5 for illustra- 
tive purposes. It will be seen that the shape of the 
curve is approximately in agreement with the theoretical 
expectations (Fig. 3). The curvature of the initial rise 
of the curve, concave up instead of concave down, 
might be explained by a combination of increasing re- 
sistance to indentation and inertial effects. The first 
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peak is rounded instead of sharp, which is clearly the 
result of inertial effects; as discussed earlier in the sec- 
tion on theory, this peak should actually be quite sharp. 
In accord with expectations, the greater part of the 
energy of the puncturing process is that of tearing, bend- 
ing, and breaking of the ‘‘ears.”’ 

The curves for four '/s-in. building boards and two 
samples of 2/3.-in. sheathing were taken at random for 
planimetric determinations of energy. The area under 
a force-distance curve should be equal to the reading of 
the GEPT. The ratios of the planimetrically deter- 
mined energies to the GEPT readings were found to be 
1.19, 1.21, 1.24, 1.19, 1.31, and 1.26, for these six samples. 
This is fair agreement in view of the previously men- 
tioned errors of calibration. Of greater interest from 
the viewpoint of the present study is the fact that these 
values display a standard deviation of only 4%, part 
of which is, of course, attributable to sample variability. 
It should be mentioned again that the force-distance 
curves were obtained for the purpose of studying how 
the energy delivered by the instrument is partitioned 
among the various effects, rather than to check the 
instrument or to serve as an adjunct to the normal use 
of the instrument. 

The greatest deviation from typical force-distance 
curves is that shown in Fig. 6, for a sample of !/2-in. 
building board which evidently resists puncture with an 
unusually large tearing force. 

A study of all the force-distance curves leads to the 
following principal conclusions: 

1. The force-distance relationship generally displays 
two maxima for building board, tile board, and sheath- 
ing. The first of these peaks corresponds to the initia- 
tion of rupture and the second is associated with the 
build-up and decay of force during the tearing and bend- 
ing of the board in the zone of rupture. 

2. The fraction of the instrumental reading of energy 
which is involved in bending the specimen and indenting 
the material to the point of rupture may be estimated by 
considering the ratio of the energy lying under the curve 
from the beginning of the curve to the first peak, to the 
total area lying under the curve. As an illustration, we 
consider board 1 (Fig. 5). The fracture of the total 
area which lies under the curve between 0 and 0.4 in. 
is 0.14. That is to say, 14% of the instrumental indi- 
cation of 119 in.-lb., or 16.7 in.-lb., 1s involved in de- 
forming the specimen to the point of rupture. The 
remaining 102 in.-lb. is the work of rupturing including 
the energies of tearing, bending, and frictional contact 
between the puncture head and the specimen. How- 
ever, as discussed earlier, an appreciable fraction of 
the 16.7 in.-lb. may have been transferred to the ruptur- 
ing of the board, so that the energy ultimately going 
into rupture would lie between 102 and 119 in.-lb. 


MICROFLASH PICTURES OF G.E. PUNCTURE 


It was felt desirable to obtain certain qualitative 
information regarding the nature of the puncture of 
building board by the GEPT. For example, how much 
is the test specimen deflected when supported by the 
special specimen holder? This relates to the amount 
of energy which is consumed initially merely in bending 
the specimen. What is the appearance of the specimen, 
as seen both from below and above, at various stages of 
puncture? How far, at least roughly, must the punc- 
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ture point enter the board before there is photographic 
indication of failure on the back (top) side of the speci- 
men? Following the puncture, does the test speci- 
men return to its original position without oscillation, 
or does the strain energy dissipate itself through oscil- 
lation of the specimen? This last question relates 
partly to the outcome of the energy given by the instru- 
ment in the bending of the specimen. 

In an attempt to answer these questions, and to 
obtain photographic information which might be of 
general usefulness, equipment was set up for the taking 
of microflash pictures. 

Illumination for taking the pictures was provided by 
discharging a 40-mfd. condenser charged to 2000 volts 
through a Sylvania Type R4330 flash lamp. This 
lamp is of the “trigger”? type—that is, the flash is 
initiated: by applying a high-voltage pulse to the tube. 
In the work reported herein, the triggering was ac- 
complished by discharging an 8-mfd. condenser charged 
to 90 v. through the primary of a Model T Ford spark 
coil, the secondary coil of which was connected to the 
trigger electrode of the flash lamp. The Ford coil was 
modified to produce a single pulse by blocking open 
the vibrator contact and electrically connecting the 
trigger switch (located in the GEPT) at this point. 

In order that the operator could control the instant 
at which the picture could be taken, the potentiometer 
which had been used for obtaining pendulum move- 
ment in the force-distance determinations was removed. 
A spring-steel wire was mounted on the pendulum and a 
steel bar on the insulating holder was attached to the 
frame. By turning the insulating holder around the 
axis of the pendulum, it was possible to adjust the point 
at which the wire and bar made contact, and triggered 
the flash. 

A series of pictures of both the top and bottom sur- 
faces of three different boards were made to show how 
the boards behaved at various stages of puncture. 
Since only one picture could be made for each punc- 
ture, each picture shows a puncture of a different 
specimen. The boards, however, were chosen for simi- 
larity of puncture from specimen to specimen on the 
basis of the force-distance diagrams obtained earlier. 

For the purposes of illustration, only one series of 
photographs is presented herein in Figs. 7-18. 

In order that estimates could be made of the deflec- 
tion of the test specimens, a strip of aluminum foil 
was cemented to the lower surface of each board speci- 
men. This small strip of aluminum foil served as an 
index, the lower end of which showed the deflection of 
the specimen by its position over a rigidly mounted 
scale. This arrangement may be seen in the shots 
taken from below in Figs. 7-18. In each case, the scale 
was adjusted so that the lower end of the aluminum 
strip was on the line marked with a solid 0 when the 
specimen was in its initial, undeflected position. Each 
small division on the scale is 1 mm. or about 0.04 in. 

Study of the microflash pictures shows that, as a rule, 
appreciable indentation of the lower face of the speci- 
men occurs before there is evidence of disruption of 
the specimen, as seen from above. The deflection of a 
specimen (for the clamping arrangement used in the 
present study) is maximum when the puncture head 
is part way through the specimen and extensive rupture 
has commenced to occur. It is interesting to note 
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‘nat the deflection begins to decrease substantially 
»efore the puncture head has completed the perfora- 
ton and returns almost to zero before the puncture 
mead separates from its last contact with the “ears” 
iormed by the rupture. This leads to the interesting 
enclusion that a substantial fraction of the strain 
exergy stored in the specimen during the initial flexing 
o the material is returned to the process of puncture. 
As previously discussed, a portion of this strain energy is 
lost In overcoming internal friction within the material. 
‘one of the photographs taken in the last stages of 
the puncturing process revealed any evidence of oscil- 
tarion of the specimen, which means that, of the original 
train energy, virtually none is left in the form of oscil- 
lesion of the material. In all cases, the specimens 
pshibited a residual deflection from their original posi- 
tiens of roughly 1 mm. It seems reasonable to sup- 
pose, therefore, that most of the energy going into 
sirain energy during the initial deflection of the speci- 
men is returned to the later phases of the puncturing 
process. 


DISTORTION OF THE PUNCTURE ARM 


The deflection of the puncture arm was determined 
for the radial direction by means similar to those em- 
ployed in the instrumentation study of the early form 
of the puncture tester (4, 5). The collar below the 
puncture head was removed from the arm and a length 
of spring-steel wire was attached to the arm a short 
Histance behind the puncture head. This wire was 
soldered to a thin sheet of brass so that it could move 
horizontally but could not vibrate parallel to the plane 
pf swing. A microscope slide, covered with soot from 
ourning camphor, was fastened in place of the board 


Direct methods of lignin determination are too time- 
-onsuming to be practical for mill control use. For this 
eason, most routine ‘hardness’? or bleachability tests 
smploy indirect methods. The most widely used of these, 
he permanganate number, was shown to be inapplicable 
oe semichemical pulps. Inability of the permanganate 
o penetrate the fiber bundles and shives in the pulp re- 
ulted in permanganate numbers that could not be corre- 
ted with the lignin content of the pulp. It was found 
hat treatment of the pulp sample with a 9:1 mixture of 
tydrochloric and sulphuric acids (as employed in the 
‘ingle bromine absorption method) swelled and partially 
issolved the cellulose, thus rendering the lignin more 
ecessible. Subsequent addition of hypochlorite afforded 
_chlorine bleachability test which rivaled the permanga- 
ate method in speed and simplicity. Good linear corre- 
ation between TAPPI lignin content and chlorine con- 
aimed was obtained for neutral sulphite semichemical 
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deflection scale. Then, as the pendulum swung, the 
wire traced a mark on the sooted surface. Two traces 
were made on each slide: one with no specimen in 
place, and the other during an actual puncture of board. 
Thus, the difference between the curved traces provided 
a direct measure of a radial deflection of the arm. Four 
boards were punctured: samples 1, 4, 7b, and 13. 
The distortion of the arm was found in this way to be 
of the order of '/,sin. or less in the testing of !/2-in. wall- 
board and tile board, and of the order of !/s in. in the 
testing of insulation board sheathing. The strain 
energy stored in the arm during the early part of the 
puncturing process is estimated to be of the order of 
magnitude of 5% of the instrumental reading. In view 
of the probability that a substantial portion of the 
strain energy is returned to the process of puncture, it is 
concluded that the strain energy error is not of much 
consequence, particularly when it is considered that it 
is of similar order of magnitude in the testing of boards 
of similar kind. 
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Routine Determination of Lignin in Semichemical Pulps 
by a Modified Tingle Procedure 


HAM, B. L. BROWNING, and L. O. BUBLITZ 


aspen pulps having lignin contents ranging from 12 to 
17%. 


QUANTITATIVE estimation of the lignin content 
of the pulp is a very important control test in most 
pulp mills. Since lignin removal is a primary aim of 
the cooking process, the lignin content of the unbleached 
pulp is a reliable index of the degree of cooking. Simi- 
larly, the lignin content of the pulp is a good indication 
of its expected bleach demand, or bleachability. 

Direct methods of lignin determination, such as 
TAPPI Standard T 222 m-50 (1), are frequently too 
time-consuming for use in mill control work. For this 
reason, indirect methods are generally employed in the 
pulp mill. Those indirect lignin methods most. suit- 
able for control purposes are based upon the relative 
ease of oxidation of the lignin and the relative stability 
toward oxidizing agents of the remainder of the pulp 
constituents. 
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The two indirect lignin methods most widely used 
are the Roe chlorine number and the permanganate 
number. The chlorine number method [e.g., TAPPI 
Standard T 202 m-45 (/)] requires more complicated 
apparatus and lacks the ease and simplicity of the 
permanganate method. The latter method, as typi- 
fied by TAPPI Standard T 214 m-50 (/), therefore 
enjoys the greater popularity. 

These methods have proved generally satisfactory 
when applied to fully cooked chemical pulps. How- 
ever, they often fail to yield useful results when ap- 
plied to semichemical pulps. Of the two methods 
mentioned above, the Roe chlorine number apparently 
can be successfully applied to hardwood semichemical 
pulps (2). The permanganate number, however, was 
experimentally found to be unsuitable for determining 
the bleachability of semichemical pulps, although the 
precision of the method was excellent. Therefore, 
attention has been directed toward other methods. 


EXPERIMENTAL WORK 


Considerable exploratory work has been carried out 
for the purpose of developing some method for the 
evaluation of lignin in highly lignified or semichemical 
pulps, since it is believed that such a method will have 
considerable general utility. 


Some consideration was given to a direct lignin de- 
termination according to the method of Noll (3). 
Hydrolysis of the pulp is accelerated by the use of 78% 
sulphuric acid with dimethylaniline as a catalyst, and 
the lignin can be filtered off within a few minutes. 
However, drying and weighing of the lignin are neces- 
sary; therefore, the method is not desirable for control 
purposes. In addition, it has been observed that small 
kernels of the pulp sometimes remain undisintegrated. 


Apparently the rapid hydrolysis obtained in the Noll 
method is caused by the increased temperature re- 
sulting from the reaction of the dimethylaniline and the 
sulphuric acid, rather than to any catalytic action of 
the amine. This higher temperature of hydrolysis 
leads to some carmelization of the polysaccharide ma- 
terial, and results in yields of lignin which are too high 
in comparison with customary methods such as the 
TAPPI Standard (1). 

The permanganate number method fails badly with 
pulps of high lignin contents. In a series of hardwood 
pulps representing increasingly less drastic cooking (in- 
creasing lignin content), it has been found that the 
permanganate number levels off with very raw pulps 
and even decreases as the series approaches the original 
unpulped wood. 


Table I. Relationship of Permanganate Number to 
N.S.S.C. Pulp Coarseness 


Pulp coarseness, Lignin 
Permanganate % retained on 20-mesh content, 
No. Bauer-Mc Nett screen % 
39.4 41.9 13.92 
39.7 42.2 12-25 
40.4 38.5 15.24 
43.0 41.1 14.82 
43.4 30.4 15.34 
44.2 39.7 14.58 
44.8 34.8 14.63 
45.4 44.7 15.89 
46.1 35.4 13.16 


124 


A number of analyses showed the lack of correlation 
between permanganate number and lignin content for 
a series of neutral sodium sulphite semichemical 
(N.S.8S.C.) pulps made from unpeeled aspen wood. 
Lignin contents were determined according to TAPPI 
Standard T 222 m-50 and permanganate numbers 
according to TAPPI Standard T 214 m-50, modified 
to use 25 ml. of 0.25 N potassium permanganate. 

It seems probable that the defect in the permanganate 
method lies in the inability of the permanganate ion to 
penetrate the shives and fiber bundles of the pulps. 
Statistical examination of the data of Table I supported 
this conclusion. 

Partial correlation coefficients for these data indi- 
cated that, at a constant lignin content, the permanga- 
nate number was inversely related to the coarseness of 
the pulp. At a constant coarseness, the permanganate 
number was directly related to lignin content, as 
expected. Lignin content was independent of pulp 
coarseness. 

From this information, it is evident that a bleach- 
ability test for semichemical pulps requires a method 
of sample preparation that will render the lignin more 
accessible to the oxidizing agent or an oxidizing agent 
that is better able to penetrate the fiber bundles than is 
permanganate. Mechanical methods of sample prepa- 
ration either require equipment not generally available 
in the pulp mill, or have proved too time-consuming to 
be useful for control work. 

Sodium chlorite in acetic acid solution was tried as a 
reagent, because the extensive use of this material in 
the preparation of chlorite holocellulose has demon- 
strated its capacity for delignifying even large parti- 
cles of wood rather uniformly. A closed flask with an 
attached U-tube charged with potassium iodide solu- 
tion was used to retain all the oxidizing substances in 
the system. However, reproducible results for the 
total oxidizing power of the acidified chlorite could 
not be obtained after a specified period at a carefully 
controlled temperature (e.g., 30 min. at 80°C.) and the 
method was abandoned. 

In order to apply the chlorine or permanganate num- 
ber methods to highly lignified pulps, it is necessary to 
use a chemical method of disintegration. Hydrolysis 
of the polysaccharides by strong acids permits access 
of the oxidizing reagents to the lignin. One method of 
acid pretreatment is that devised many years ago by 
Tingle (4) as one step in the determination of the 
“bromine figure.” This method employs a 9:1 
mixture of hydrochloric and sulphuric acids to swell 
and partially dissolve the cellulose, thus exposing the 
lignin to the oxidizing agent. 

The use of this acid mixture limits the choice of 
oxidant subsequently applied, because it is undesirable 
to use permanganate in hydrochloric acid solutions. 
However, the hydrolysis of pulp by 72% sulphuric acid 
is too slow for the present purpose, so that the use of 
mixed acid seems to require the use of a halogen as the 
oxidizing agent. Although Tingle preferred bromine, 
the application of chlorine derived from a standard 
hypochlorite solution is believed more suitable for the 
present purpose and it has been found very satisfactory. 

The method given below represents the bleachability 
procedure developed jointly by The Institute of Paper 
Chemistry and the American Box Board Co. 
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METHOD OF TEST 
(p paratus 


1. Reaction flasks. Wide-mouth Erlenmeyer flask 
£ 500-ml. capacity, equipped with no. 10 rubber stop- 
ers. 

Glass beads, to accelerate the pulp disintegration. 
One pipet or automatic pipet, 25-ml. capacity, 
a delivering the hypochlorite reagent. 

4. One buret, preferably of 50-ml. capacity and 
reduated to 0.1 ml. 

». Graduated cylinder, 50-ml. capacity. 

5. Timing clock. 

Resistance-type moisture meter (such as the 
fart) or a weighing oven, for rapid determination of 
fh moisture-free weight of the sample. 


) 
“= 
> 
». 


feagents 


Acid mixture. To 450 ml. of concentrated 
yrochloric acid, carefully add 50 ml. of concentrated 
miohuric acid. 

~. Hypochlorite reagent. Either sodium or cal- 
iam hypochlorite may be used. The former is most 
onveniently prepared by diluting commercial bleach- 
ee solution (Clorox, Roman Cleanser, etc.), the latter 
wy dissolving bleaching powder and decanting off the 
lear liquor for use. The concentration of the reagent 
hould be such that not over 50% of the available 
hiorine is consumed during the test. For pulps con- 
suning 12 to 16% lignin, the available chlorine content 
f the reagent should be 12.5 to 13.5 grams per liter. 

3. 0.2 N sodium thiosulphate. Of exact or known 
trength, accurate to +0.0005 N NasS.Os. 

4. Potassium iodide, either solid or granular. 

5. Starch indicator solution. Prepared according 
o TAPPI Standard T 609 m-42 (1). 

Yrocedure 

The test specimen shall consist of 1 + 0.02 gram of 
ioisture-free pulp, accurately determined to the near- 
st 0.005 gram. The following examples illustrate 
uuitable methods of obtaining test specimens. 

1. If the sample is received as a handsheet, or a 
nished sheet from the paper machine, determine the 
aoisture content of the sheet with the moisture meter 
r by oven drying and weigh out a quantity of the 
ample equal to 1.00 gram of moisture-free pulp. 

2. If the sample is received as slush or from wet 
pps, dilute a portion and form a handsheet having the 
aliper for which the moisture meter is calibrated. 
tepulp this wet sheet to ensure thorough removal of 
he pulping liquor. Reform, press, and dry this sheet. 
hen proceed as directed in the preceding paragraph. 

8. As an alternative to the above method, the 
ample of slush pulp can be diluted and a pulp pad 
prmed on a Buchner funnel, using a filter paper. Wash 
ve pad thoroughly to ensure removal of the pulping 
juor. Dry the pad and place it in the weighing oven. 
Jeigh out 1.00 gram of moisture-free pulp. 

Place the test specimen in the reaction flask and add 
everal glass beads and 30 ml. of the acid mixture. 
Hhis is allowed to stand 10 min., with frequent swirling 
> shaking of the flask to insure complete sample dis- 
k tegration. 

At the end of this period, dilute the contents of the 
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flask to 200 ml. with distilled water, add 50 grams of 
cracked ice, and swirl the flask for a few seconds to en- 
sure that the temperature is brought to 0°C. or lower. 
By means of the pipet add 25 ml. of the hypochlorite 
reagent, starting the timer when half the hypochlorite 
has been added. Stopper the flask after addition of 
the hypochlorite and allow the flask to stand for 10 min. 
Swirl the flask contents occasionally during the reac- 
tion period. At the end of the 10-min. period, stop the 
oxidation by adding 5 to 7 grams of potassium iodide. 
Immediately restopper the flask and allow it to stand 
5 min. 


Remove the stopper and rinse any adhering liquid’ 
into the flask. Titrate the free iodine with sodium 
thiosulphate, using starch indicator near the end point. 

Run a blank on the reagents. 


% chlorine consumed = (B= T)WNYGB.55) 


W 
where 
B = ml. of Na.S.O3 required for the blank 
T = ml. of NaS.O3 required for the sample 
N_ = normality of Na8.O; 
W = moisture-free weight of the sample in grams 
Precision 


Completed duplicate tests should agree within 0.2% 
chlorine consumed. 


Notes 


1. The glass beads merely aid in defibering the sample and 
are often unnecessary for laboratory handsheets. 

2. Tap water may be used in place of distilled water if the 
amount of impurities present does not fluctuate too greatly. 

3. A distinct change from pale blue or lavender to faint gray 
marks the end point of the titration. The end point is somewhat 
obscured by precipitated cellulose but is readily apparent. 

4. The reagent is quite stable; therefore, the reagent blank 
need not be determined for every set of analyses. 
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Fig. 1. Relationship between lignin content and chlorine 
consumption for N.S.S.C. pulps 


y = 1.862 — 15.65 


where 
y = lignin content 
z = chlorine consumed 
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CORRELATION BETWEEN CHLORINE CONSUMPTION 
AND LIGNIN CONTENT 


Figure 1 depicts the relationship between chlorine 
consumed and lignin content for ten N.S.8.C. pulps 
prepared from unbarked aspen wood. Lignin contents 
were determined according to TAPPI Method T 222 
m-50. Chlorine consumptions were determined ac- 
cording to the method just described, but using 30-min. 
acid treatment and hypochlorite oxidation times and a 
temperature of 20°C. Averages of duplicate de- 
terminations are plotted in Fig. 1. Good correlation 
was obtained, indicating that the method could be 
satisfactorily used as a bleachability test or cooking 
index for semichemical pulps. 


EFFECT OF VARIABLES 


The effect of hypochlorite strength upon the amount 
of chlorine consumed was determined on a N.S.S.C. 
aspen pulp which contained 12.52% lignin. Duplicate 
determinations were made, using 30-min. acid treat- 
ment and hypochlorite oxidation times and a tempera- 
ture of 20°C. Averages of these duplicate determina- 
tions are plotted in Fig. 2. These data show that the 
initial concentration of the hypochlorite should be 
such that not over 50% of the available chlorine will 
be consumed during the test. 

In the earlier stages the test method employed acid 
dissolution and hypochlorite treatment times of 30 
min. each. It soon became apparent that these times 
would make the method too time consuming for a con- 
trol procedure. The feasibility of reducing either or 
both of these times was therefore investigated, using a 
N.S.S.C. aspen pulp having a lignin content of 12.87%. 
Acid dissolution times of 10, 20, and 30 min. were em- 
ployed. Hypochlorite oxidation times of 10, 20, 30, 
40, and 50 min. were used at a temperature of 20°C. 
The data obtained are shown in Fig. 3. 

It is apparent that the time of acid treatment is not 
critical, at least down to a time of 10 min., provided 
the sample is defibered within this time. The hypo- 
chlorite treatment time, on the other hand, is quite 
critical and must be closely controlled. The rapid 
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Fig. 2. Effect of chlorine available on chlorine consumed 
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Hypochlorite Treatment Time, min. 


Fig. 3. Effect of acid dissolution time and hypochlorit 
treatment time on chlorine consumed 


© 30 min. acid time 
@ 20 min. acid time 
[} 10 min. acid time 


initial reaction of the hypochlorite is essentially com 
plete within 10 min. 

On the basis of these results, the times of both the acic 
dissolution and hypochlorite oxidation steps were se 
at 10 min. 

At temperatures of 20 to 23°C., it was found tha 
part of the chlorine was being consumed by carbohy 
drates in the pulp. This amounted to 0.6% chlorin 
consumed at 23°C. in 30 min. when purified cottot 
linters were used. No chlorine was consumed by th 
cotton linters when the test was run at 0°C. 

For this reason it is preferable to carry out the tes 
at 0°C., although any constant temperature (such a 
25°C. as used in the permanganate test) will suffice. 

Reasonably close control of the variables discusset 
here yields a simple, yet reliable method for estimatin, 
the lignin contents of semichemical pulps. 
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uilphate Black Liquor Evaporator Tube Plugging —Progress 
Report 


W. J; HAEL 


he progress, to date, is reported on the probable source 
= mechanism of the tube plugging in a long tube vertical 
seitiple effect evaporator. Observation of a dissected, 
ingged tube pulled from no. 1B effect of this evaporator 
mc analyses of individual portions of the plug are the bases 
»y concluding that the plug is probably composed of black 
«or solids rather than sulphate soap. The solids from 
seeade washings are also ruled out as comprising the plug. 
wlished cross sections of the tube plug show evidence of 
aie breaking loose from the tube wall and setting up 
stricate channels in the liquor space. The plug probably 
prens after this initial scaling. It is believed that control 
' the scale should prevent the remainder of the plug from 
peeing. The presence of superheat in the steam to the 
-aporators is noted. This would tend to aggravate the 
ahe scaling, which is believed to be the initial phase of 
lug formation. Recommendations are made to desuper- 
eat the steam used for evaporation and to initiate more 
Tective boiling out procedures to keep the scale from 
ccumulating. 


WHEN a mill is faced with an operating problem 
ot usually encountered in other pulp mills of similar 
ssign and type, the first question that may come to 
iind is, ‘‘What are we doing that they aren’t?’’ Shortly 
tter the Springfield kraft mill of the Weyerhaeuser 
imber Co. started up late in 1949, trouble was ex- 
rienced with the evaporator tubes plugging up solid 
ith a black heterogeneous mass resembling black 
yuor. At first it was thought that solids washed from 
ae cascade evaporator caused the tube plugging. 
eriodically, when the cascade evaporator needs to be 
shed out due to a build-up of black liquor solids in 
e cascade flue gas discharge breeching, the furnace is 
ut down and the liquor in the cascade dumped to the 
ncentrated black liquor storage tank. A flushing 
ith water precedes and follows the actual mucking out 
solids from the cascade body. These washings were 
imped to the weak black liquor storage tanks, rather 
an to the sewer to prevent river pollution. Thus, on 
e start-up, the cascade washings, high in inorganic 
mtent by analysis, are returned through the evapo- 
tors. Here, it was felt, was the answer to the tube 
ageing problem. 

A system for dumping cascade washings to a dump 
nk and pumping back to the cascades after the start- 
> was installed to prevent these solids from passing 
rough the evaporators. Using this system, the cas- 
des were washed out to the dump tank just prior to 
fe shutdown on July 4, 1951. During this shutdown 
-e weak black liquor tanks were inspected and found to 
- free of any build up of solids or soap. Operation be- 
keen July 4 and Labor Day was normal and the cas- 
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cades did not have to be cleaned out. Yet, inspection 
of no. 1A effect which had been drilled on the July 4 
shutdown showed at least 50 tubes plugged on Labor 
Day. Number 1B effect was not inspected at that 
time. 

Number 1A effect was drilled out again on October 
22, and no. 1B effect on Nov. 5, 1951. By Christmas, 
just two months later, 127 tubes were plugged in 1A 
effect and 28 tubes were plugged in 1B effect. The C-E 
cascade evaporator washings had to be dumped to the 
weak black liquor tanks once during this period, on 
about December 1, because of a plugged dump line to 
the new washings tank. 

Although it is possible that this one dumping of cas- 
cade washings on December 1, could have caused 155 
tubes to plug in 25 days, it was felt to be very unlikely, 
especially in view of the excessive plugging during July 
and August when no solids from the cascades were in 
the evaporator system. 

While 1B effect was down for drilling on November 3, 
one entire plugged tube was removed from the evapo- 
rator and cut open. The holes left in the tube sheet were 
plugged to allow putting the effect back on the line. 
The location of the plug with respect to the evaporator 
body is shown in Fig. 1. In this case (1B effect), the 
plug is located in only the upper half of the tube; how- 
ever, in 1A effect, many of the tubes are either plugged 
or thickly scaled for almost the full length of the tube. 
Drilling experience has shown that the tubes in 1A 
effect usually plug faster, harder, and deeper than the 
tubes in 1B effect. No plugging has been experienced 
in nos. 2 to 5 effects. 

Figure 2 shows the general formation of the plug and 
Figs. 3, 4, and 5 show in detail the cross section at the 
top, middle, and bottom, respectively. Before photo- 
graphing, the samples shown in Figs. 3, 4, and 5 were 
filed smooth and cleaned with an air jet to bring out the 
details. 

By careful study of the polished specimens and knowl- 
edge of the composition of the discrete portions of the 
plug, it was felt that some light could be thrown on the 
mechanism of formation of both the “scale” and “fill” 
portions of the plug, as well as the probable source of 
these components. The “scale” portion of the plug is 
defined as the hard layer of coating formed on the tube 
wall around the plug as well as the lamellar formations 
embedded in the plug proper. The “fill” is defined as 
the granular, porous mass of solids comprising the main 
volume of the plug. All portions of the plug were rela- 
tively hard, brittle, and difficult to chip, even with a 
knife. 

Carefully separated samples of the plug were taken as 
indicated in Fig. 2 and analyzed for inorganics, sodium, 
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sulphate, calcium, silica, R,O; Gron and aluminum), 
and fatty and resin acids (acidified ether extract). The 
standard TAPPI method T 625 m-48 for black liquor 
was used to determine the inorganics (sulphated ash as 
NaOH), sodium sulphate (as NaOH), and sodium (as 
NaOH) by the uranyl zine acetate method. Silica, 
R,O;, and calcium were run on the sulphated ash using 
the standard gravimetric analysis for limestone. The 
fatty and resin acids were weighed directly after slowly 
evaporating the acidified ether extract for 24 hr. 

Samples of weak black liquor, sulphate soap, and 
solids from the cascade evaporator were also analyzed to 
determine if the plug could have come from any one of 
these. The plug could not logically come from any 
other source. 

In Table I are compiled the results of all the samples 


Table Il. Boiling-Out Schedule on No. 1 Set of Evaporators 
Oct. 22 to Dec. 24, 1951 


Duration of Time since Number of tubes plugged 


oe dae Mee hee Se 
Date BOT etl, ee | ay ateyerc aaa nee 
Nov. 3 1:45 12 127 28 
Nov. 5 1:45 2 
Nov. 12 Lees 7 
Nov. 19 0:20 Uke 
Nov. 29 1205 10 
Dec. 10 iets 12 
Dec. 24 TEOs 14 
Av. beals 9 


Note: C-E cascade evaporator washed out to the weak liquor tanks or 
about Dec. 1, 1951. No. 1A effect drilled out and on the line on Oct. 22 
1951. No. 1B effect drilled out and on the line on Novy. 5, 1951. 


analyzed. The conclusions that may be drawn from 
these data are: 

1. All the plug samples showed the absence ot 
troublesome amounts of calcium, R».O;, and silica, but 
all had relatively high inorganic, sodium, and sulphate 
contents as compared to black liquor, soap, and cascade 
solids. 

2. All of the plug scale samples showed similar com- 
positions. All were high in sodium, sulphate, and in- 
organics. Since the inner lamellas shown in Figs. 4 and 
5 are identical in composition and shape to the wall 


_ scale, it is evident that they were originally formed on 


the tube wall and had probably broken loose during 
some change in the operation of the evaporator such as 
starting up, shutting down, or boiling out. 

3. The fill samples of the plug were all similar with 
respect to their sulphate contents, but the fill samples 
from the top of the plug (nos. 4 and 6) had lower in- 
organic and sodium contents than fill sample no. 2 from 
the middle portion of the plug. In fact, fill sample no 
2, except for its sulphate content, most nearly resembled 
scale samples nos. 1 and 3 from between which it was 
taken. Also of interest is the fact that plug samples 1 
2, and 3 should be so similar in chemical compositior 
and yet the scale samples (1 and 3) were definitely laid 
down in layers whereas the fill sample (no. 2) is granulaa 
in structure as can be seen in Fig. 4. 

4. The analysis of the soap sample shows it to be 
very high in organics, mainly fatty and resin acids 
None of the plug samples show these characteristics 
therefore sulphate soap can probably be ruled out as the 
constituent from which the plug originates. 


Table I. Chemical Composition’ of the Evaporator Tube Plug, Black Liquor Solids, Sulphate Soap, and Cascade Solid: 
Sample Description and Sample No. as Noted in Fig. 2—Tube Plug 
Outer Inner Outer Fill, Fill, top Fill, wpper 
scale, scale, scale, lower of plug- portion of Solids | 
middle middle upper portion contained plug-few Black Sulphate from 
of plug— of plug— portion of of plug— flakes— flakes— liquor soap cascade 
no. 1 no. 3 plug—no. 5 no. 2 no. 4 no. 6 solids solids washings 
Inorganics, % (sulphated 
ash) (as NaOH) 68.7 65.4 HOW 66.2 49.0 42.2 34.6 13.3 31.3° 
Organics, % (100% in- 
_ organics) Sil 33 34.6 23.0 33.8 51.0 57.8 65.4 86.7 66.7 
Na as NaOH, % (U-Z-A 
method) 69.4 67.3 79.3 63.0 49.5 39.6 33.0 12.3 34.7 
SO; as NaOH, % Go) GO 8.6 3.1 3.8 3.2 0.6 0.0 3.2 
CaO, % 0.23 0.38 Trace 0.10 Trace 0.0 0.0 0.9 0.0 
R,O:, % 0.0 0.0 Trace 0.0 0.0 0.0 0.0 0.0 0.01 
SiO2, % 0.0 0.0 0.0 0.0 0.0 0.0 Trace 0.0 0.3 
Acidified ether extract ~- 
(fatty and resin acids), 
% 1.0 5.7 3.5 9-7 82.3 
@ Dry basis. 


5 Sample not sulphated before ignition. 
converted to NazSO, from the total ash to get the 
to the NazCOz; content expressed as NaOH to obtain the inorganics as NaOH. 
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The ignition product was calculated to sulphated ash for comparison purposes by subtracting the SO, content (3.2% 
©, Na2COs in the ash (ash is assumed to be only Na2CO3 and NaeSO,) and adding the per cent Na2SOx (as NAG 
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"ig. 2. Cross section of evaporator tube plug from 1B 
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5. The composition of the solids from the cascade 
evaporator is almost identical with that of black liquor. 
However, since 50 tubes in 1A effect plugged between 
fuly 4 and Sept. 1, 1951 when no solids from the cas- 
sades were in the weak liquor system, it is felt that the 
solids washed from the cascade evaporator to the weak 
iquor tanks do not comprise the plug in question. 

6. By a process of elimination, then, the solids com- 
prising the plug must originate in the black liquor. 
However, the composition of the black liquor sample 
does not compare directly with any of the plug samples. 
Nor can it be expected to in the case of the scale samples 
since the scale formed on the tube walls must be built up 
oy the preferential precipitation from the black liquor 
bf inorganic compounds which have reached saturation 
m the liquor (/, 4). The formation of this water-soluble 
-cale is well known in black liquor evaporation and is 
asually composed of inorganic compounds exhibiting an 
mverted solubility curve. 

The fill samples all have higher inorganic contents 
‘han does the black liquor sample. It is because of this 
lifference in inorganic contents that the fill cannot defi- 
nitely be attributed to black liquor solids, unless wild 
.ssumptions are made as to changes probably taking 
blace in the tube during plug formation. However, the 
_ppearance of the fill and scale portions of the plug are 
if value in that a probable mechanism of plugging can 
wow be framed, based on the evidence presented by the 
»hotographed specimens. 

From the general appearance of the plug with its 
ayers of scale embedded in the fill, the plug could have 
tarted with wall scale breaking loose and falling out in- 
© the liquor space, thus setting up a system of intricate 
hhannels through which the liquor would have to rise. 
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The mechanism of fill formation remains unknown, but 
might be determined with continued work; however, for 
present considerations, all that need be nia 3 is thee 
the fill is probably for med after the scale network has 
been set up in the tube. The NaSOx content of the 
black liquor solids from Table I is 0.6% as NaOH or 
iW 1% 0 aS NaySOx, which is well below the critical limit of 
6% ted by Seavoy (4), above which the tendency 
toward sodium sulphate scaling is enhanced. This 
might lead to the thought that some factor other than 
the liquor was the causative force. 

An investigation into the possible causes of scale 
formation led to the discovery that the 35 p.s.i. steam to 
the evaporators contained about 85°F. superheat. 
Under certain conditions, excessive superheat in steam 
is known to cause tube scaling (2, 4). This superheat in 
the steam, coupled with the possibility that our boiling 
out procedure may be inadequate (3) could well be 
‘ausing the tubes to scale excessively. The no. | set of 
evaporators, during the period Oct. 22—Dec. 24, 1951, 
was boiled out seven times for an average of about 1!/, 


a 


Cross Section 


End View 


Fig. 3. Tube plug; specimen from top of plug as shown 
in Fig. 2 


Composition: Inorganics, 49.0; Na as NaOH, 49.5; NaSO. 
as NaOH, 3.8; CaO, trace; R203, 0.0; SiOz, 0.0. 
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hr. per boil out with the average time between boil outs 
being about 9 days (Table II). It was during this time 
that 155 tubes plugged in nos. 1A and 1B effects. 

The next logical step, then, was to supply saturated 
steam to the evaporators and either lengthen the boil- 
ing out periods or boil out more frequently or both, to 
keep the scale from accumulating and restricting the 
liquor flow in the tubes. 

A contact-type desuperheater, utilizing condensate 
from the C-E air heater, was installed in the steam line 
to the evaporators on Jan. 23, 1952. Limited weak 
black liquor storage capacity was restricting the dura- 
tion and frequency of boil-out periods in the evapora- 
tors. To obviate this problem, piping changes were 
made on Jan. 21, 1952, to allow ‘liquor circulation 
through nos. 5, 4, 3, and 2 effects and back to storage 
while boiling out nos. 1A and 1B effects with water. 

At the time of this writing, six weeks after the instal- 


Cross Section 


End View 


Fig. 4. Tube plug; specimen from middle of plug as 
shown in Fig. 2 
Composition: 
Fill Outer Scale Inner Scale 
Inorganics 66.2 68.7 65.4 
Na as NaOH 63.0 69.4 67.3 
Na»SO, as NaOH onl 7.9 7.0 
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End View 


Fig. 5. Tube plug: specimen from bottom of plug as 
shoun in Fig. 2 


lation of the desuperheater and initiation of the modified 
boiling-out procedures, inspection of nos. 1A and 1B 
effects revealed that two tubes had plugged in no. 1B 
effect and two tubes had plugged in no. 1A effect. This 
is a decided improvement.over previous operation. 


CONCLUSIONS 
Scale formation is probably the initial phase of tube 
plugging; therefore, control of the scaling tendency 
should help to prevent plug formation. 
The scale may best be controlled by removing the 
superheat in the steam and employing more effective 
boiling out procedures. 
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The Lethality of Methyl Mercaptan to King Salmon as 
Influenced by Variation of the Volume of Test Solution 


E. P. HAYDU, H. R. AMBERG, and R. E. DIMICK 


tieassays, using king salmon, conducted in solutions of 
wethyl mercaptan of varying concentrations and volumes 
showed that increases in volume of test solution resulted 
» subsequent decrease in the concentration of mercaptan 
weressary to effect 100% mortality. 


PRELIMINARY selective bioassays (1) conducted 
«© determine the effects of kraft mill waste components 
» Salmonoid fishes of the Pacific Northwest showed 
»ethyl mercaptan to be lethal at a concentration of ap- 
ypoximately 1.0 p.p.m. During the course of these 
shidies, it was found that differences in the volume of 
est solutions produced varied effects on the test fish. 
Mus condition was pronounced with the volatile con- 
stituents, namely, methyl mercaptan and hydrogen sul- 
ude. Several bioassays, using king salmon (On- 
sorhynchus tshawytscha) were conducted in solutions of 
nethyl mercaptan at different concentrations and vary- 
ng volumes to determine the relationship between 
volume and lethality of methyl mercaptan. As yet no 
ittempts have been made to determine the effects of 
varying volumes on test fish using nonvolatile com- 
oounds. 


PROCEDURE 

Young king salmon seined from nearby streams rang- 
ing from 6 to 7 em. in length and weighing 7 to 8 grams 
rach were used in these tests. The tests were carried 
put in 18-liter cylindrical jars having a surface area of 
66.6 sq. in. and varying depths. The bioassays were 
onducted at mercaptan concentrations ranging from 
55 to 0.95 p.p.m. for a test period of 120 hr. at a tem- 
erature of 17.5°C. All bioassays were conducted in 
olutions having 5 p.p.m., or more, dissolved oxygen and 
xperiments which at termination indicated D.O. con- 
ents below 5 p.p.m. were disregarded. A minimum of 
en fish at each concentration was considered adequate 
© give fairly conclusive evidence in establishing lethal 
oncentrations. p 

The second phase of this investigation was conducted 
1 18-liter cylindrical jars (86.6 sq. in. of surface area) 
t varying depths and with an initial mercaptan con- 
entration of 5 p.p.m. These tests were conducted 
rithout test fish to ascertain the loss of methyl mercap- 
lan under quiescent conditions. Methyl mercaptan 
terminations were made at 24 and 48-hr. intervals to 
-termine the rate of loss of this compound. 


RESULTS 


Table I shows that the lethality of methyl mercaptan 
aereases with subsequent decreases in the depth of test 


P. Haypv, Research Biologist, Fish and Game Management, Oregon 
ate College; H. R. Amperc, West Coast Resident Engineer, National 
ouncil for Stream Improvement; and R. E. Drmrcx, Head of the Depart- 
=nt of Fish and Game Management, Oregon State College, Salem, Ore. 
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Table I. The Effect of Varying Volumes of Methyl Mer- 
captan Solutions at 0.95 and 0.55 P.P.M. Concentration on 
King Salmon 


Per cent survinal——_——, 


Volume liters Depth, cm. SES ss Re Ps 

18 208 $2 0 
16 185 ee 20 
i0 115 0 50 
9 104 10 sos 
8 92 10 90 
7 81 fee 90 
6 69 50 eee 
5 58 ae 100 
4 46 90 


2 23 100 


solution at both of the concentrations employed. An 
increase in depth of mercaptan solution from 58 to 208 
cm. resulted in an increase in mortality of 100% at an 
initial concentration of 0.55 p.p.m. 


Table II shows that the concentration of methyl 
mercaptan required to effect 100% mortality varies 
from 0.55 to 0.95 p.p.m. depending upon the volume or 
depth used in the test. 

The loss of mercaptan through diffusion or possibly 
oxidation was found to be considerable in 24 and 48 hr. 
of quiescent storage at all depths, the greatest loss oc- 
curring at the shallow depth (Table III). There was 
little difference in the rate of loss from the 12 and 16- 
liter volumes. 


DISCUSSION 


Considerable work has been reported in the literature 
on selective bioassays but only recently attention has 
been directed toward volume or surface to depth rela- 
tionship existing in the test aquaria. Doudoroff, e¢ al. 
(2) recommend that the depth of the liquid should be 
uniform in all parallel tests and should never be less than 
6 in. No relationship, however, was established be- 
tween depth and lethality of volatile constituents. The 
surface to depth relationship becomes of extreme impor- 
tance when conducting bioassays on volatile constitu- 
ents such as methyl mercaptan and sulphides. The re- 


Table II. Concentration of Methyl Mercaptan Required 
to Effect 100% Mortality of King Salmon at Various 
Volumes 
Surface Area = 86.6 Sq. In. 


Methyl mercaptan concen- 
Depth of aquarium, cm. tration for 100% mortality 


Volume liters 


18 208 0.55 
16 185 0.65 
12 139 0.75 
10 115 0.85 

0.95 


10 115 
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0.55 PPM METHYL 
MERCAPTAN ADDED 


PERCENT SURVIVAL 


VOLUME IN LITERS 


Fig. 1. The effect of volume upon the toxicity of methyl 
mercaptan to king salmon 


sults of the experiments reported show conclusively 
that the lethality of mercaptan solutions varies consid- 
erably depending upon the surface to depth relation- 
ship (Fig. 1). Figure 2 shows that the concentration of 
methyl mercaptan required to effect 100% mortality is 
a linear function of the volume over the range of vol- 
umes studied in these experiments. A twofold increase 
in methyl mercaptan is required to effect 100% mortal- 
ity when the volume is decreased from 18 to 10 liters. 
There are several possible explanations for this phenom- 
enon. Since methyl mercaptan is a volatile com- 
pound, the rate of escape or diffusion should be in- 
fluenced by the depth or the distance through which the 
compound must diffuse. It is also possible that a por- 
tion of the mercaptan is oxidized to compounds which 
are less lethal. Another plausible explanation for the 
volume effect seems to be the fact that the test organ- 
ism requires a given quantity of toxic constituent before 
it is adversely affected. Calculation of the weight of 
methyl mercaptan for each volume shows that approxi- 
mately 10 mg. of methyl mercaptan were required to 
effect 100% kills. The volume effect may also be 
caused by a combination of all three of the above fac- 
tors. 

Figure 3 shows the change in mercaptan concentra- 
tion occurring in various volumes over a period of 48 
hr. It is evident that a considerable loss of mercaptan 
occurs over the 48-hr. period, the loss decreasing as the 
concentration of mercaptan decreases. 

The per cent loss of mercaptan from various volumes 
is plotted in Fig. 4. As the volume or depth of con- 


2 


METHYL MERCAPTAN-—P.P.M. 
° 


VOLUME IN LITERS 


Fig. 2. The concentration of methyl mercaptan required 
to effect 100% mortality of king salmon at various volumes 
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MERCAPTAN CONCENTRATION-P.P.M. 


0 8 16 24 32 40 48 56 
TIME IN HOURS 


The loss of methyl mercaptan from variou. 
volumes of mercaptan solutions with time 


Mites Bie 
tainer is increased the loss of mercaptan decreases anc 
at a volume of 12 liters or more no difference in loss wa: 
detected. In 4 liters of test solution 86.5% of the mer, 
captan was dissipated at the end of 48 hr. when starting 
with an initial concentration of 5 p.p.m. It must be 
remembered that the lower the initial concentration 0: 
mercaptan used the slower will be the loss since the con. 
centration gradient or driving force is appreciably de 
creased. However, when the lethal concentration is ap: 
proached a slight loss of mercaptan will greatly affec 
its toxicity to the test organisms. Since these tests 
were conducted under quiescent conditions it is to be 
expected that the loss of mercaptan would be muck 
more rapid under natural conditions. Turbulence ir 
streams actually decreases the effective depth through 
which diffusion operates. In practice it will be found 
that although agitation and turbulence cannot readily 
be expressed in standardized units or terms, they exert 4 
dominant influence upon the observed rate of loss of 
volatile constituents to the atmosphere. The results of 
these experiments cannot be correlated with natural 
conditions but it may be safely stated that the loss of 
mercaptan would be much more rapid in a turbulent 
stream than in a sluggish stream. 


SUMMARY AND CONCLUSIONS 


Preliminary bioassays showed that differences in the 
volume of methyl mercaptan produced varied effects on 


© 
°o 


PERCENT LOSS OF MERCAPTAN 


2 4 6 8 10 12 14 16 18 
VOLUME IN LITERS 


Fig. 4. Per cent loss of methyl mercaptan from variou: 
volumes of mercaptan solution 
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‘adle HI. The Loss of Methyl Mercaptan as Affected by 
Variation of Volume of Test Solution ; 


Initial 
mercaptan 
concentration, —Final concentration, p.p.m.— 


+ lume, liters Depth, em. p.p.m. After 24 hr. After 48 hr. 
16 185 5.0 os94 ae) asp) 
12 139 5.0 2.76 1.80 
8 92 5.0 PARE yy 
4 46 5.0 2.04 0.67 


he test fish. Bioassays, using king salmon, con- 
lucted in solutions of methyl mercaptan of varying con- 
entrations and volumes showed that increases in vol- 
ime of test solution resulted in subsequent decreases in 
tx concentration of mercaptan necessary to effect 100 
‘, mortality of the test organisms. In 18 liters of test 
ation 0.55 p.p.m. of methyl mercaptan was required 
e effect 100% mortality and in 10 liters of solution ap- 
ye ximately 0.90 p.p.m. of mercaptan was required to 
‘Hect the same degree of lethality. Generally speaking, 
‘he concentration of methyl mercaptan required to ef- 


fect 100% mortality of king salmon was a linear func- 
tion of the depth when the depth was varied from 23 to 
208 cm. and surface area was maintained constant. 
The loss of mercaptan from solution by diffusion or 
possibly oxidation was found to be considerable over a 
48-hr. period. In 4 liters of solution 86% of the chemi- 
cal was dissipated at the end of 48 hr. and in 16 liters of 
solution the loss was 62% at the end of 48 hr. The rate 
of diffusion of this volatile component from the test 
solution is probably the primary cause for the differ- 
ences in the lethal concentration at various volumes. 


LITERATURE CITED 


1. “The Effects of Kraft Mill Waste Liquors and Some of Their 
Components on Certain Salmonoid Fishes of the Pacific 
Northwest.’’ National Council for Stream Improvement 
Tech. Bull. No. 51, May 29, 1952. 

2. Doudoroff, P., et al., Bio-assay methods for the evaluation of 
acute toxicity of industrial wastes to fish. Sewage Ind. 
Wastes 23, No. 11: 1380-1397 (1951). 

Recrivep Aug. 10, 1952. The investigation reported herein was supported 


by a research grant from the National Council for Stream Improvement of 
the Pulp, Paper, and Paperboard Industries, Inc. 


A Method for the Estimation of Decay in Douglas-Fir 
Wood Chips 


WESLEY L. PEARL 


\ method has been presented for the estimation of the 
smount and type of decay in Douglas-fir wood chips. The 
relative amounts of the predominant type of decay can be 
determined generally within limits of 5 to 10%. Including 
the time necessary to dry the sample, 36 to 48 hr. are re- 
quired to carry out the test. The method is recommended 
4s a control test for the quality of wood chips from a given 
source or group of sources. 


INcREASING demands for all products of the 
‘orest together with decreasing supplies of accessible 
timber have resulted in the necessity for more thorough 
usage of the available timber. In the past many saw- 
nills have shipped sawmill slabs and waste wood to 
pulp mills where they were converted to chips. Saw- 
nills, veneer and plywood plants now are going a step 
farther by installing chippers at their own plants and 
selling the chips to the pulp mills. As more and more 
‘ormer wood wastes are utilized, the ability of the pulp 
nills to purchase their wood supply intelligently be- 
comes more difficult. Usually, the only check on the 
yuality of the wood is a visual examination by a scaler 
or logs or by a screen operator for purchased chips. 
Che logs can be graded by a set of arbitrary standards 
vith proper discounts being made for factors that 
ower quantity or quality as knotty wood, crooked 
vood, decayed wood, undersized sticks, etc. Chip 
srading is much more difficult than log grading. Bark, 
-har, and decay are usually determined in wood chips 
»y a visual examination. Bark and char can be easily 
eparated ina sample. Decay is hard to evaluate by a 
yisual examination; the color of the wood may be 
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caused by moisture or decay, incipient decay is not 
always perceptible, some kinds of advanced decay 
appear as sound wood until crumbled in the fingers, etc. 

It is desirable to resolve the amount, type, and extent 
of decay because of the effect such decay may have on 
the yield and strength of pulp (/-4). One of the few 
references in the literature to such a test is the report 
by Morgan (6). He found that the 1% NaOH solu- 
bility of aspen-wood sawdust gave a good indication of 
the amount of rot. An attempt has been made to 
develop a test to determine the type and amount of 
decay in Douglas-fir wood chips. 

Douglas-fir rots were divided into three classifica- 
tions: (1) lignin-destroying rots commonly referred to 
as “white-pocket”” rots, (2) cellulose-destroying rots 
normally called “brown” rots, and (3) a combination 
cellulose and lignin-destroying rot (or incipient stage 
of the former) often referred to as “dote.’’ White- 
pocket rots even through advanced stages tend to stand 
up and be accepted under the chipping and screening 
operations; the brown rots tend to pulverize during 
chipping and to be rejected as dust in the screen room; 
dote-type rots are spongy and crumbly but tend to be 
incompletely removed in the screen room. For pur- 
poses of clarity, the term advanced decay will refer to 
decay that is plainly a factor in breaking down the 
wood cells while incipient rot will apply to the wood 
that is affected (usually noticed by a color change) but 
visually retains its structural characteristics. 


PREPARATION OF WOOD SAMPLES 


Several samples of sound wood and different types 
and degrees of decayed wood were selected from the 
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Longview Fibre Co. wood room. The specimens were 
chipped or sawed, dried at 90°F. to a moisture content 
of 5 to 8% and ground in a Weber laboratory pulveriz- 
ing mill until all of the material passed through a 40- 
mesh screen. The pulverized samples were screened 
through a 100-mesh screen. It was found that the 
percentage of groundwood retained on the 100-mesh 
screen differed for the various type rots. The yields of 
the original samples not passing through a 100-mesh 
screen were 50 to 60% for sound wood and white- 
pocket rots, 25 to 30% for dote, and 15 to 20% for 
brown rots. This served as a rough test for the pres- 
ence of high percentages of the latter two rots. 

Samples containing various percentages of sound and 
decayed woods were prepared by mixing weighed 
quantities of the two before grinding or after grinding 
and screening. 


Table I. 


EXPERIMENTAL PROCEDURES AND RESULTS 


Of the many analytical methods tried, the following 
properties were found useful in the development of a 
decay key for Douglas-fir. 

1. The color of the filtrate from a boiling ethyl alco- 
hol extraction of the ground sample. 

2. The color of the solution after boiling the ground 
sample in water for a given time. 

3. The color of the boiling-water extract after treat- 
ment with a small amount of caustic. 

A 1.5-gram sample of the pulverized fraction passing 
through a 100-mesh screen was digested under reflux in » 
75 ml. of a denatured alcohol (once-distilled Sheliacol) 
for 5 min. It was filtered immediately on a Buchner 
funnel. 

The color and intensity of the color of the resulting 
filtrate were dependent on the amount and kind of 


_Blends of Dees ayed- and Sound-Wood Samples of Douglas-Fir 


- [ Alechat extract | - —{U nivenied water extract }———————= 
Per cent blend used When Pe cent blend converted Std. Per cent blend converted Std. 
in sample blended to ) ungrownd sample No. to unground sample No. 
100 S; 100 S: 1A 100 Si 1R 
ao S:—25 IWP, Be eo 8:25 IWP, LA 75 §,—25 IWP, 1B 
75 S:—25 WP, Be 75 S:—25 WP, 3A 75 S;—25 WP, 2B— 
50 8,—50 IWP, Be 50 S:—50 IWP, 2A — 50 S;:—50 IWP, 1B— 
50 S:i—50 WP, Be 50 8:\—50 WP, 4A 50 S:—50 WP, 2B 
25 S:i—75 IWP, Be 25 S:—75 IWP, 2A 25 S:—75 IWP; 2B — 
25 Si—75 WP, Be 25 Si—75 WP, 4A 25 Si—75 WF; 3B 
100 IWP, acs 100 IWP, 3A 100 IWP, 2B 
100 WP, nae 100 WP, 5A 100 WP, 4B— 
75 Si— 25 IWP, G 75 S:—25 IWP, 1A 75 S:—25 IWP, 1B 
75 S:—25 WP, G 75 8: —25 WP, 3A 75 S:—25 WP, 2B— 
50 S:—50 IWP, G 50 S:—50 IWP, 2A— 50 8,;—50 IWP, 1B 
50 S:—50 WP, G 50 S:—50 WP, 4A — 50 S;—50 WP, 2B 
25 Si—75 IWP, G 25 Si—75 IWP, 2A 25 S:—75 IWP, 2B— 
25 Si—75 WP, : G 25 Si—75 WP, 5A 25 Si:—75 WP, 3B 
50 WP.—50 IWP;, G 50 WP,—50 IWP, 5A 50 WP,—50 IWP; 3B 
25 WP,—75 IWP; G 25 WP,—75 IWP, 4A — 25 WP.—75 IWP, 3B— 
100 S» 100 S, 1A 100 S2 1B— 
75 S:—25 WP. Be 75 So—25 WP» 3A— 75 S.—25 WP> 2B— 
50 S.—50 WP» Be 50 S.—50 WP» 4A — 50 S.—50 WP? 2B 
25 S.—75 WP2 Be 25 Sx—75 WP2 4A 25 So—75 WP» 3B 
75 S:—25 WP» G 75 Ss—25 WP» 3A— 75 Sox—25 WP2 1B 
50 S:—50 WP» G 50 S.—50 WP» 4A — 50 S:—50 WP 2B 
25 Sx—75 WP» G 25 So—75 WPe 4A 25 So—75 WP> 3B 
75 S:—25 Di G 81 §,—19 D, 4A — 64 8,—36 D = 
50 S:—50 D, : 56 S42 Dy 5A 37 S63 Th 3B 
25) S10); G 29 S:i—71 Di 6A— 17 S:—83 D, 4B— 
100 ID, 100 ID, 3A 100 ID, 2B— 
100 D, 109 D, 6A 100 D, 4B 
50 D,—50 ID, Be 50 D,—50 ID, 5A 50 D,—50 ID, 3B 
25 D:—75 ID: G 19 D,—81 ID, 5A 36 D,—64 ID, SBS 
50 D,;—50 ID, G 42 D,—58 ID, 6A — 63 D,—37 ID; 3B 
75 S:—122/. Di—12!/2 WP G 78 Si— _ 9 D:—13 WP» 3A 69 S;—19 D,—12 WP: RS 
50 $:—25 D,—25 WP» G 54 8:—19 D:—27 WP» 5A— 43 S:—36 D,—21 WP, 2B 
50 S,—37!/2 Di:—121/2 WP» G 56 S;—30 D,—14 WP» 5A— 40 &,—50 D,—10 WP; SBS 
50 S.—121/2 Di—371/2 WP G 52 Si— 9 Dr 39 WP» 4 46 S,—19 D,—35 WP» 3B 
25 Si—50 D,—25 WP,» G 29 S:—42 D, 29 WP, 6A — 181/5 S;—63 D,—181/s WP» 3B 
25 8:—25 D:—50 WP; G 27 S:—19 D:— 54 WP, 5A 21 Si—36 Di_43 WP, 3B 
100 8; 7 ’ 100 8; 1A 100 8; 1B 
95 S:— 5 (Br+WP); G 96 S;— 4 (Br+WP); 3A 92 S;— 8 (Br+WP); oB— 
90 S;—10 (Br--WP), G 93 S;— 7 (Br+WP), 5A 84 S;—16 (Br+WP); 2B 
85 S:—15 (Br+WP), G 89 S;—11 (Br--WP), 6A= 77 S;—23 (Br+-WP), 3B 
80 S;—20 (Br+WP), G 85 S;—15 (Br+ WP), 6A 71 S;—29 (Br+ WP), 3B 
95 S;— 5 Bn t 97 S;— 3 Br, 5A 85 Ss—15 Br; pa 
90 Ss—10 Br; G 94 8;— 6 Bry 6A 73 Ss—27 Br, SR 
85 Ss—15 Bri G 91 Ss 19) Br; aN 63 S;— 37 Br, 3B 
80 S;—20 Br; G 87 8;—13 Br, 7TA+ 55 S45 Br, 4B 
80 S;—20 WP,» i 80 S;—20 WP,» 2A 80 S;—30 WP, AB — 
70 S;—30 WP: G 70 S;—30 WP» 3A 70 S;—30 WP; 2B 
60 S;—40 WP G 60 S;—40 WP» 4A — - [ 5 
50 S:—50 WP Gt Oe eee ee os 50 S:—50 WP: 5 2B. 
5 33 —75 WP» G mi etn) we te Ae rene aU om baccicn 25 S;—75 WP, 3B 
90 S;—10 D; G OaGen= veld) 4A 84 S;—16 D, 1B 
80 83:—20 D, G 85 8;—15 D, 5A 71 S;—29 D 2B 
70 S;—30 Di G Te oD, 4A 588;—42 3B— 
60 S;—40 D;, @ 68 8;—32 D, 5A 47 S—53 3B 
50 850 Ds Ga Oia tame ire 37 S68 Ds 3B 
: ee so Oe EGE oo te a 17S; 83D, 4B— 
Notes: Be—mixed before grinding. G—mixed after grinding. S—sound-wood sample. WP—white-pocket rot. D—dote rot. Br—brown rot 


All rots are advanced stage unless marked (I) to designate incipient stage decay. 
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iecay present in the original sample. The colours 
ranged from colorless to a faint yellow for sound wood 
io a strong yellow for advanced white-pocket rot, deep 
reddish yellow for advanced dote and a dark orange 
yrown for advanced brown rot. Low percentages of 
mown rot gave about the same color and depth of 
“elor as medium percentages of dote and high per- 
seatages of white-pocket rots. 

A set of six alcohol-extract standards was arbitrarily 
arranged in about equal divisions from near colorless 
(no. 1A) to a deep reddish yellow (no. 6A). 

The results of using these standards with several 
diends of sound wood and known rots are tabulated in 
Yeble I. The relative amounts of rot present in the 
samples as tested are listed followed by the percentage 
that would have been in unground samples to give the 
same result. The conversion factors used were based 
ym the average percentage of each type of rot that 
pessed through a 100-mesh screen after grinding: 50% 
for sound wood and white-pocket rots, 70% for dote 
eots, and 85% for brown rots. 

The sensitivity of this test was increased by com- 

paring differences in the spectral-transmittance curves 
mf the alcohol extracts. The curves were run on a 
Beckman model-B spectrophotometer using distilled 
water as the reference liquid. The sound samples were 
sharacterized by an extremely rapid increase in trans- 
mittance in the region 360 to 420 mmu and a leveling 
pif through the remainder of the visible range. The 
Hecayed samples did not show as rapid an increase in 
transmittance to 420 mmu nor did they level off as 
completely after 420 mmu. ‘The average slope of the 
transmittance curves between 360 and 420 mmu, and 
the per cent transmittance at 490 mmu were used as the 
pasis for this spectrophotometric method of rot deter- 
mination. Further details are not given since the re- 
sults are dependent on the equipment and conditions 
ised and therefore not as universally applicable as the 
method just presented. 
_ Alcohol extractions of the three types of incipient 
decay tested similarly to smaller quantities of the 
advanced decay, e.g., 100% incipient white-pocket rot 
zave results comparable with 25% advanced white- 
oocket rot. 

If the alcohol extraction described above indicated 
the presence of decay but did not definitely establish 
fhe type, a water extraction was carried out. A 1.5- 
rram sample of the groundwood that was retained by 
the 100-mesh screen was refluxed in 75 ml. of boiling 
listilled water for 5 min. The mixture was filtered 
mmediately on a Buchner funnel. <A few drops of a 
NaOH solution were added to one half the filtrate while 
aot so that the pH was above 10. The NaOH treated 
sortions were allowed to stand uncovered overnight. 

The color of the untreated extract was similar to but 
wot as deep as that obtained by the alcohol extraction. 
« set of four untreated water-extract standards was 
wrepared for comparison purposes as was done with the 
Jeohol-extract standards. The results of several types 
'{ blended sound- and decayed-wood samples are sum- 
jarized in Table I. The conversion factors for obtain- 
ag the unground-sample percentages of decay were 
btained from the average percentage of each type of rot 
hat remained on a 100-mesh screen after grinding: 
0% for sound-wood and white-pocket rots, 30% for 
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Fig. 1. Transmittance of NaOH-treated water extracted 


samples 


(1) Advanced white-pocket rot. (2) Advanced dote rot. (3) 
Sound wood. 


dote rots, and 15% for brown rots. Spectral transmit- 
tance curves could not be used because of the tendency 
for some solutions to cloud and materially lower the 
light transmittance of the solutions. 

The relationship of incipient to advanced degrees of 
decay was similar to that of the alcohol extracted sam- 
ples. 

The NaOH-treated water extract of all sound-wood 
and brown-rot samples developed a deep orange-brown 
coloration. White-pocket and dote-type rots ranged 
from this deep orange brown to an intense yellow as the 
percentage rot increased. Standards could not be 
made from these alkaline water extracts since the color 
continued to change with time. Other stable similarly 
colored substances might be prepared for such a pur- 
pose. It was found more desirable, however, to use the 
relative amounts of light transmitted as a guide to the 
amount of decay present. Satisfactory results were 
obtained by using a light source and photocell sensitive 
in the visible range or by using a spectrophotometer at 
an optimum wave length. The latter gave more pre- 
cise results. The spectral-transmittance curves of the 
solutions from sound wood leveled off in the range 480 
to 500 mmu (see Fig. 1). Solutions from white-pocket 
and dote rots gave higher transmittance values through- 
out. Table II lists the results of several blends of 
sound and decayed wood based on the variation in 
transmittance at a wavelength of 490 mmu. 

The intensity of the colors from the caustic-treated 
water extracts of incipient and advanced white-pocket 
and dote rot samples were within the same range, Le., 
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a 50% incipient white-pocket rotted sample tested 
similarly to a 50% advanced white-pocket rotted sam- 
ple. This characteristic limited the use of this test to 
samples in which incipient and advanced decays could 
definitely be distinguished from each other by the other 
tests. 

Pieces of bark and blue-stained chips have been 
found to increase or change the alcohol and untreated 
water-extract colors disproportionately. It is there- 
fore necessary to remove such materials before the chips 
are ground. 

The extraction was nearly complete after 3 min. of 
digestion. Beyond 3 min., 30 to 60 sec. variation in 
digestion time gave little difference in the depth of color. 

The intensity of the color of the extract is propor- 
tional to the ratio of groundwood to solvent within the 
range used. The ratio should be selected to give a 
color sufficiently intense to allow a workable range be- 
tween decayed and sound wood. 

The alcohol and untreated water extracts do not re- 
quire time for full color development. The caustic- 
treated water extract reaches maximum color after 16 
to 18 hr., and noticeably starts to change color after 48 
hr. As previously mentioned, the untreated water 
extracts will cloud up with time. 

The amount of caustic added to the alkalized water 
extract is not critical as long as the pH of the solution 
is raised above 10. The depth of color increases with 
increase in pH up to this point. 

Excellent reproducibility was obtained on duplicate 
tests of the same samples. The precision of the 
method is indicated by the ranges of decay listed in the 
decay key (see below), Table III. The accuracy of the 
results is dependent on the proper selection of samples 
representing 100% decay for use in the calibration of 
the method. 


DECAY KEY 
By means of a combination of the three reactions dis- 
cussed, the amount and type of decay in an unknown 
sample of Douglas-fir can be determined usually within 
limits of 5 to 10%. The data have been compiled into 
a key in Table III to facilitate this determination. 


Table II. Blends of Decayed and Sound-Wood Samples of 
Douglas-Fir Caustic-Treated Water Extract 


Per cent Per cent Trans- 
blend used blend converted mittance, 
in sample to unground sample % 

100 8; 100 S; 8 
100 D; 100 D, 48 
100 WP, 100 WP, 69 
100 (Br + WP), 100 (Br + WP): 20 
95 S;— 5 (Br + WP); 92 S:— 8 (Br + WP): 8 
90 S;—10 (Br + WP), 84 S;— 16 (Br + WP), 8 
85 S;—15 (Br + WP), 77 W;—23 (Br + WP), 8 
95 Ss— 5 Br; 85 S3—15 Br, 8 
90 S;—10 Bry WS S3—27 Br, 8 
85 S;—15 Br 63 S;—37 Br; 9 
80 S:—20 Br; {559 S3—45 Br, 9 
90 S:—10 WP, 90 S:—10 WP, 9 
80 S;—20 WP» 80 S;—20 WP, 12 
70 S;—80 WP, 70 S;—30 WP, 15 
50 S;—50 WP, 50 S;—50 WP, 20 
25 S;—75 WP» 25 S;—75 WP; 34 
90 S;—10 D, 84 8;—16 D, 11 
80 S;—20 D, 71 S;—29 Dy 11 
70 S;—30 Dy, 58 S8;—42 D, 13 
60 S;—40 Dy, 47 8;—53 Di 16 
50 S8;—50 Dy; 37 S;—63 D, ly 
25 Ss—75 Di 17 S;—838 D, 29 


Notes: S—sound-wood sample. 


Br—brownrot. Allrots are advanced stage rots. 
2 Run at wavelength of 490 mmu. 
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W P—white-pocket rot. 


D—dote rot, 


Table III. Wood Decay Key—Douglas-Fir 


Trans- —FPercentage advanced decay— 
Std. mittance,* White- 
Extractive No. 0 pocket Dote Brown 
Alcohol 1A ee 0-10 0 0) 
2A Bee 10-20 5-10 Trace 
3A sity 25-30 15 <2 
4A ane 40-75 20-25 2 
5A Se 100 30-40 3 
6A oe 2 70-100 5 
Water ‘ 1B SA 0-25 0-20 0-10 
(untreated) 
2B ; 25-50 25-35 15-20 
3B iis 2 75 40-65 25-40 
4B ae 100 80-100 45-60 
Water 4 <10 0-10 0-15 0-100 


(NaOH-treated) 
11-15 20-25 30-40 0 
15-20 30-50 50-65 0 
20-25 50-60 70-75 0 
25-35 60-75 80-90 0 


Through 100-mesh screen samples used for alcohol extractions. On 100- 
mesh screen samples used for water extractions. 

@ Runat wavelength of 490 mmu. 

b’ The white-pocket rot would of necessity be in combination with another 
rot to match the standard no. 6A. 


The presence of a preponderance of one type of decay 
is noted before the sample is pulverized and screened. 

The alcohol extraction is carried out first. The 
standard matched by this extract establishes the pos- 
sibility of a given amount of two or three types of decay 
according to Table IIT. 

The water extraction is made next. Generally, the 
untreated water-extract standard matched will elimi- 
nate all but one of the types of decay. In some in- 
stances it may be helpful to determine the per cent 
transmittance of the NaOH-treated water extract to 
establish or eliminate the possibility of high percentages 
of dote or white-pocket rots in the original sample. 

The key will determine the predominant type of decay 
except at low percentages of decay which normally are 
of small concern for pulpwood. For example, the fil- 
trate from an alcohol extraction matched the standard 
no. 3A. This established the possible presence of 25 
to 30% white-pocket, 15% dote, or a trace of brown rot 
(see Table III). The water extract matched standard 
no. 2B. From Table III the possible presence of 25 to 
50% white-pocket, 25 to 35% dote, or 15 to 20% brown 
rots were indicated. By elimination, the unknown 
consisted of 25 to 30% white-pocket or possibly a com- 
bination of white-pocket and dote rots. The total 
would be not more than 30% of the original sample 
and would be primarily the white-pocket rot. 

A large group of samples of chips from various sources 
were analyzed by this method. The samples were 
readily graded by means of the decay key in Table III. 
The test results of several samples revealed more decay 
than the first visual inspections had indicated. Careful 
chip-by-chip visual re-examinations of other portions of 
the same samples bore out the accuracy of the decay 
key. 
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The Chemical Nature of the Extractives from White 
Fir Bark 


H. L. HERGERT and E. F. KURTH 


fie extractive content of white fir bark ranged from 17 to 
2° of the dry weight of the bark. The hexane extractive, 
» light-brown wax obtained in about a 2.5% yield, was 
~,aposed of free lignoceryl alcohol and behenie acid, and 
p»! combined lignoceryl alcohol, phytosterol, unsaturated 
i ohols, combined behenic acid, and unsaturated acids. 
teazene extraction of the hexane-extracted bark residue 
eeeduced a dark brown wax, in about a 1% yield, that was 
«mposed of lignoceryl alcohol, phytosterol, behenic acid, 
~-hydroxy myristic acid, hexane-insoluble unsaturated 
eds, anda phenolic acid. By extracting this bark residue 
sith ethyl ether, d-catechin, l-epicatechin, and 3/- 
methoxy dihydroquercetin were obtained in about a 2% 
field. A phlobatannin was obtained in about a 7% yield 
») hot water extraction. Alcohol extraction of the solvent 
aod water extracted bark residue yielded about 2% phloba- 
bhene. The cork fraction, which comprised roughly 40% 
sf the bark and was easily separable by screening hogged 
sark, contained 6% wax, 6 to 16% catechin, 5% tannin, 
and 3 to 7% phlobaphene. 


WuiteE fir (Abzes concolor Lindl. and Gord.) is one 

bf the important softwood species found growing in 
nine western states. Its principal use is in the pro- 
duction of paper pulp; smaller amounts are used for 
eeneral building construction, crating, and as a raw 
material for hardboard. Although the western pine 
region contains over 66 billion board feet of white fir 
ttumpage, the present annual cut is only about 500 
million board feet (7). This is due, in part, to its in- 
erior strength properties and to increased difficulty in 
drying the lumber, in comparison to Douglas-fir, for 
rxample. As useful species, such as Douglas-fir and 
ponderosa pine, decrease in availability white fir un- 
doubtedly will become increasingly important in lum- 
per production. 
At present, white fir bark is either disposed of in ref- 
ase burners or, more rarely, used as fuel. A study of 
the chemical constituents of the bark and their possible 
industrial utilization would have a twofold objective: 
the utilization of a waste material and the establish- 
ment of an additional source of income to the sawmill 
pr the pulp mill operator. A survey of the literature 
thowed that the only available information about this 
bark was a report on the nature and amount of volatile 
tils present (2). The present investigation was, there- 
hore, undertaken to study the chemical constituents of 
the bark extractives and their potential uses. 


RAW MATERIAL 


An anatomical examination of white fir bark shows it 
6 consist of several distinct components (see Fig. 1). 
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The inner bark is light brown to reddish brown in color. 
It varies from '/, to 11/2 in. in thickness and is composed 
of sieve cells, phloem parenchyma, and bast fibers. 
The outer bark varies from !/, to 4 in. in thickness and 
consists of salmon-colored, corky layers interspersed 
with areas of dark red phloem tissue. 

In order to determine the distribution of the extrac- 
tives, a series of bark samples was taken separately fron 
the bottom, middle, and top of trees of different ages. 
The collection data are shown in Table I. The samples 
were obtained from a mixed stand approximately 12 
miles northeast of Fort Klamath, Ore., in July, 1950. 
The trees were felled 2 days prior to sampling. Bark 
samples were also obtained from the Lakeview Lumber 
Co. at Lakeview, Ore., and the Ivory Pine Lumber Co. 
at Dinuba, Calif. 


PREPARATION OF THE SAMPLES 


Within 24 hr. of the bark collection, it was reduced in 
a Mitts and Merrill hog to pass a 5-mesh screen. The 
hogged bark was air-dried to a moisture content of 
approximately 10% and then further reduced in size 
in a Rietz disintegrator to pass a 20-mesh screen. 
Equal parts of the bark from each section of each tree 
were mixed, giving nine composite samples representing 
the bottom, middle, and top sections of trees from three 
different age groups. After thorough air-drying, the 
samples were stored in glass Jars. 

A method for the separation of the cork and the bark 
phloem was developed in order to determine the extrac- 
tive content of these components. Pure analytical 
samples of cork and phloem could be obtained by 
splitting off the inner bark by hand and then purifying 
the cork by a previously described, alternate grinding 
and screening process (2). This procedure is slow and 
would be impractical from an industrial standpoint. 

On a large scale, it was found that reasonably good 
separation could be achieved by first air-drying the bark 
to about 15% moisture content and then passing it 
through a hog equipped with a !/-in. screen. This 
material was screened through a 20- and a 100-mesh 
sieve. The fraction retained on the 20-mesh sieve rep- 
resented about 40% of the bark by weight and con- 
tained 90% cork. The fraction retained on the 100- 
mesh screen represented about 55% of the bark by 
weight and consisted of bark phloem admixed with about 
20% cork. The fraction passing through the 100-mesh 
sieve was composed of broken phloem, cork, etc., and 
represented about 5 to 10% of the bark. 


DISTRIBUTION OF THE EXTRACTIVES 


The bark samples were successively extracted with 
hexane, benzene, diethyl ether, hot water, and ethanol. 
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Table I. Collection Data on White Fir Bark Samples 
A Aver Tre : ; : A ¢ ’ a 
wroup oat, o0e, Bottom rie diameter es in. Eda diameter oy bane: in. Top eR, diameter gener in. 
(2.0 to 3.5 ft. height) (20 to 30 ft. height) (40 to 60 ft. height) 
I 116 123 30 27 22.9 21 16 15 
105 29 26 22.0 20 16 15 
120 Zio 24 20.5 19 15 14 
(2.0 to 3.5 ft. height) (40 to 50 ft. height) (80 to 90 ft. height) 
Il 152 167 40.0 37 23.5 22 16 15 
146 38.0 35 22.5 21 15 14 
143 34.5 3155 19 18 16 15 
(2.0 to 3.5 ft. height) (50 to 55 ft. height) (100 to 110 ft. height) 
Ill 209 226 43 39 SLD 29 20 19 
194 28 26 18 17 


37.5 34 


The nature of the material removed by each of these 
solvents is shown in Table IT. 


Table Il. Nature of White Fir Bark Extractives 


Solvent Extractives 
Hexane Light brown wax 
Benzene Dark reddish-brown wax 
Ethyl! ether d-Catechin and |-epicatechin 
Hot water Tannin and carbohydrates 
Ethanol Phlobaphene 


Thirty-five grams of each of the nine samples, with 
known moisture content, were placed in cloth bags and 
extracted successively with hexane, benzene, and ether 
in borosilicate glass, Soxhlet extractors. Each extrac- 
tive was then dried to constant weight in a vacuum oven 
at 55°C. The hot-water solubility was determined by 
extracting the solvent-extracted residues in Erlen- 
meyer flasks with four successive 500-ml. portions of hot 
water over a period of 4 hr. A 250-ml. aliquot of the 
aqueous extract was evaporated to dryness and weighed. 
The hot-water extracted bark was then air-dried 
and subsequently extracted with ethanol in a Soxhlet 
extractor. All determinations were made in duplicate. 

The distribution of the extractives in the nine com- 
posite samples is shown in Table III. Although the 
total extractive content does not markedly vary be- 
tween the samples, there are significant differences 
among the individual extractives. In young trees, the 
hot-water solubility is considerably higher in samples 
obtained from the tops. The sum of the hexane, ben- 
zene, and ether extractives increases with increasing age 
of the tree. This extractive distribution pattern is 
similar to that in Douglas-fir bark (4). 

The distribution of the extractives among the various 
bark fractions is shown in Table IV. These fractions 
were obtained from the bottom bark of trees in age 


sample of white fir wood obtained from the bottom of 
trees of approximately the same age. The bark cork 
fraction was found to contain the greatest amounts of 
hexane, benzene, and ether-soluble components. The 
yield of the extractives from cork obtained from the 
barks of trees of different ages is shown in Table V. 
The percentage of hexane, benzene, and hot water- 
soluble extractives shows small variation. The per- 
centage of ether-extractive and the alcohol-extractive, 
however, markedly increases with age of the tree. 
Similar behavior was noted in the case of Douglas-fir 
cork (3). 
CONSTITUENTS OF THE EXTRACTIVES 

Hexane Extract 

This extract is a moderately hard wax, ranging in 
color from light brown toa cream. It was obtained by 
direct extraction of the whole bark or bark fractions 


with Skellysolve B, a petroleum fraction with a boiling 
point of 60 to 70°C. The extract was evaporated to 


Table IV. Percentage Extractives from White Fir 
Values Based on Oven-Dry Weight of Material 
Outer bark 
Solvent Wood Inner bark phloem Cork 
Hexane 0.20 OL53 12423 3.46 
Benzene 0.03 0.19 0.52 1.93 
Ethyl] ether 0.12 0.07 1.28 8.98 
Hot water 2. Lal L272 10.47 7.69 
Ethanol Se 0.98 1.90 3.89 
Sum of five extractives 5.58 14551 15.40 25.95 


dryness and then steam distilled to remove volatile oils. 
The volatile oils were not further examined, since they 
have been previously characterized (1) and the yields 
were relatively small (usually less than 0.38% by weight 
of the bark). The yields and properties of this wax are 


group III. Comparison is made with extractives from a shown in Table VI. 
Table III. Percentage Extractives from White Fir Bark 
Values Based on Oven-Dry Weight of Material 
A Positi n — Solven 
oe ; ee ce Hexane Benzene bree Hot water Ethanol noes 
I Top 2.14 0.78 0.41 14.45 0.67 18.45 
Middle 2.44 0.92 1.02 13.54 1.95 IKE) tsi7/ 
Bottom 2.91 1.02 1.63 9.85 2.84 18.25 
Il Top 2.10 1.03 0.98 15.67 0.98 20.71 
Middle 1.30 0.70 0.59 12.83 1.65 17.07 
Bottom 2.44 0.69 1.94 15.14 2.70 22.91 
Ill Top 2.46 0.89 2.79 11.43 2.31 19.88 
Middle 2.61 1.00 3.42 10.98 2.09 20.10 
Bottom 2.72 1.10 3.80 10.61 3.31 21.54 
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rable V. Percentage Extractive from White Fir Cork 
Values Based on Oven-Dry Weight of Material 


maa Un Age Ae Of. trees——<—————— 


Solvent 152 209 2410 
fexane 4.03 346 4.50 
‘ ywzene 2.03 1.938 DOW 
ther 5.93 8.98 16.62 
Lot, water 7.64 7.69 6.86 
/.anol eels 3.89 (Pall 
urna of five extractives 22.76 25.95 37 26 


* Bark from Ivory Pine Lumber Co. 


Che chemical constituents from a wax sample rep- 
esentative of the whole bark were separated and iso- 
ited by the procedure shown in Fig. 2. Fifty grams of 
‘sx were dissolved in 150 ml. of hot acetone, and the 
ation was cooled to 35°C. A white precipitate of 
nmeombined, fatty alcohols, I, was rapidly filtered off 
m4 suction, and the filtrate evaporated to dryness. 
Ys residue was dissolved in ether and extracted with 
*, potassium carbonate in order to remove free acids, 
|. The neutral fraction, which remained in the ether 
tyer, Was evaporated to dryness and then saponified 
w 2 hr. with 300 ml. of 2 NV alcoholic potassium hydrox- 
le. The alcohol was removed by boiling, replaced 
mth water, and the resultant aqueous solution ex- 
eacted with ether to remove the unsaponifiables, IIT. 
Mhe aqueous soap solution was acidified with hydrochlo- 
-cacid and extracted with ether to remove thecombined 
cids. No constituents were found in the residual 
queous layer. The yields of the various constituents 
re shown in Table VII. 

Uncombined Alcohol, I. The white, crystalline pre- 
tpitate, I, was purified by several recrystallizations 
rom hot acetone. The resulting, white, crystalline 
plid melted at 68 to 69°C., gave no test for unsaturation 
nd a negative Liebermann-Burchard test for sterols. 


1. 1. Cross section of white fir bark from the butt of a 
150-year-old tree 
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Table VI. Properties of Hexane-Soluble Wax from White 
Fir Bark 


Winole here 


Bark fraction. Cork Cork-free bank 


Colorants . Yellow-brown Cream Brown 
M.p., AOE poi eee case Pe 56-57 47-48 
Yield (O.D. basis), %. 2-3 3-6 0.5-1.5 
Unsaponifiables, %... 37.8 39 30.6 
Acid number........ 61 53 74 
Saponification number 113 107 136 


“ Fisher-Johns melting point block. 


An acetate derivative, melting point 51 to 52°C., was 
prepared with pyridine and acetic anhydride. These 
properties suggested that the material was a saturated, 
aliphatic alcohol, a conclusion that was verified by 
oxidizing the alcohol to the corresponding acid by a 
potash fusion (5). Extraction of the alkaline fusion 
mixture with ether yielded only traces of ether-soluble 
material, indicating the absence of hydrocarbons in this 
fraction. The fusion mixture was acidified with hydro- 
chloric acid, and the liberated acids recrystallized from 
acetone. They melted at 71 to 72°C. and had a neutral 
equivalent of 364. These properties correspond to 
those of a mixture of lignoceric acid and near homologs, 
indicating the original alcohol to be lignocery] alcohol. 
Amuxed melting point with the lignoceryl alcohol from 
Douglas-fir bark hexane wax (6) was undepressed. 

Free Acids, II. The potassium soaps of the free acids 
were acidified with hydrochloric acid. The liberated 
free acids were filtered off, dried, and then recrystallized 
three times from acetone. A white, microcrystalline 
product was obtained with a melting point 70 to 71°C., 
and neutral equivalent of 346. A negative test for un- 
saturation was obtained with bromine water, and also 
with potassium permanganate solution. These prop- 
erties suggest that the product was a mixture of behenic 
acid and near homologs. 

The filtrates from the acetone recrystallizations were 
combined and evaporated to dryness. The residue 
comprised a small amount of a sticky, semiliquid mix- 
ture of acids that gave positive tests for unsaturated 
acids, but a negative Liebermann-Storch test for resin 
acids. Since oxidation with cold alkaline permanga- 
nate (7) yielded no erystallizable products, this fraction 
was not further characterized. 

Unsaponifiable, III. The neutral fraction remaining 
after the separation of free alcohols and acids was a 
cream-colored wax with a melting point of 54°C. It 
was saponified for 3 hr. with 2 N alcoholic potassium 
hydroxide. The alcohol was replaced with water, and 
the aqueous soap solution was extracted with ether in a 
separatory funnel in order to remove the unsaponifiable 
fraction. The ether extract was washed with 5% 
sodium carbonate solution and water. After drying 


Table VII. Percentage Constituents of Hexane-Soluble 
Wax from White Fir Bark 
Values Based on Oven-Dry Weight of Wax 


Whole bark Cork bark 

Lignocery! alcoho] 34.7 36.7 PA ot 
Sterol and unsaturated alcohols 3) J es bya 
Free acids 36.5 3250 42.5 
Behenic acid Bile 30.0 30.3 
Unsaturated acids ee D4 12.2 
Combined acids WES 5 26.8 20.6 
Behenic acid 19.0 24.4 1204! 
Hexane-insoluble acids 4.5 2.4 8.2 
Loss (by difference) 2.2 2.4 4.3 
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over sodium sulphate, the solution was evaporated and 
yielded a cream-colored residue that was separated into 
three components by fractional crystallization from hot 
acetone. 

The first, and largest, fraction, obtained by solution 
of the residue in a large volume of hot acetone and re- 
crystallization at room temperature, was a white, crys- 
talline, saturated alcohol with a melting point of 68.5 to 
69.5°C. (cor.). A mixed melting point with the free 
wax alcohol was undepressed. Oxidative fusion with 
potash yielded a crystalline acid with a melting point of 
71 to 72°C. and a neutral equivalent of 365. These 
properties indicated that the alcohol belonged to the 
lignoceryl series and that it was identical with the free 
wax alcohol. 

When the filtrates from the preceding crystallization 
were concentrated to a small volume and cooled in an 
icebox, long, needle-shaped crystals were formed, that 
had a melting point of 134 to 135°C. and gave a positive 
Liebermann-Burchard test for sterols. A mixed melt- 
ing point with Douglas-fir wood phytosterol (8) was un- 
depressed. The filtrate from the sterol separation was 
evaporated to dryness and yielded a yellow-orange 
sticky residue that gave a positive test for unsaturation. 
It was not further characterized. 

Combined Acids, IV. The aqueous soap solution re- 
maining after the separation of the unsaponifiables was 
acidified with hydrochloric acid and extracted with 
ether. The ether extract of liberated acids was washed 
with water and then dried over sodium sulphate. The 
solvent was removed by evaporation, and the acids 


Wax 
| 


were crystallized from hot hexane and then from ace- 
tone. A white, crystalline acid was obtained, which had 
a melting point of 70.5 to 71.5°C., a neutral equivalent 
of 344, and gave no test for unsaturation. A mixed 
melting point with the crystalline free acid was unde- 
pressed, indicating the two acids to be identical, and to 
consist essentially of behenic acid. The filtrates from 
the preceding crystallizations, after being evaporated to 
dryness, yielded a dark-colored, sticky residue, that had 
a melting point of about 40°C., and was not crystalliz- 
able from any of several solvents. This fraction was 
not further characterized. 


Benzene Extract 

This fraction, a hard, reddish-brown wax that sof- 
tened at 70 to 72°C., was obtained by extracting the hex- 
ane-extracted bark residue with benzene. It was very 
soluble in benzene, dioxane, and ethyl acetate; moder- 
ately so in acetone, methanol, and ethanol; and spar- 
ingly soluble in ether. It could not be crystallized nor 
separated into simpler components by the use of any of 
these solvents. The wax was insoluble in either cold 
sodium bicarbonate, sodium carbonate, or sodium 
hydroxide solutions, indicating the absence of free acids 
or acidic groupings. 

Preliminary investigation showed the wax to be an 
ester of aliphatic acids, aliphatic hydroxy acids, and a 
phenolic acid, similar to the hexane insoluble wax in 
Douglas-fir bark (3). The wax was separated into 
simpler components by saponification, following the 
scheme shown in Fig. 3. Forty grams of wax were 


Acetone 35-40°C. 


Insoluble, I Soluble 
Lignocery] alcohol | 
3% aie’ 
5% K2CO; 
| 
| 
Soluble in 5% K.COs, II Soluble in ether 
Acidified with dil. HCl Hot aleoholic KOH 
Acetone | 
Ether 
Behenic acid Unsaturated acids 
31.16% 5.388% 
| | 
Unsaponifiable, IIT Acidified with dil. HC] 
panne ae 
| 
; Soluble, IV Insoluble : 
Lignoceryl | I 
alcohol | en 
25.05% Hexane 
: | 
Phytosterol Unsaturated | 
1.26% alcohols . Soluble Insoluble 
1.82% 4.47% 
ae 
Behenic acid 
18.93% 
Fig. 2. Separation of components of hexane-soluble wax 


Percentages based on oven-dry weight of wax. 
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s»ponified for 3 hr. in 300 ml. of 40% ethanol containing 
25 grams of potassium hydroxide. Saponification was 
esrried out in this medium because the phenolic acid 
tormed a potassium salt that was insoluble in alcohol 
bat soluble in water. The dilute alcohol solution, 
therefore, permitted saponification to take place in a 
homogeneous system. 

After saponification, the mixture was boiled to re- 
move ethanol, and the aqueous solution extracted with 
ether to remove the unsaponifiable fraction. The 
“jueous soap solution was acidified with hydrochloric 
acid. The resultant precipitate was filtered off and 
washed with water to remove mineral acid. After 
thorough air-drying, the precipitate was placed in a 
peper thimble and successively extracted with hexane, 
‘enzene, and absolute ether in a Soxhlet extractor. 
‘The mother liquor and the washings from the acid 
precipitation were combined, neutralized, and evapo- 
raced to dryness in vacuo. A small amount of ether-in- 
soiuble phenolic acid was recovered in this way. Nei- 
ther glycerol nor any other organic compounds were de- 
tected in this residue. 

Unsaponifiables, I. The unsaponifiable faction was 
recrystallized several times from acetone. A white crys- 
talline alcohol, melting point 68 to 69°C., was obtained 
which, upon oxidative fusion with KOH, yielded an ali- 
phatic acid with a melting point of 69 to 71°C. and a 
meutral equivalent of 368, indicating that the original al- 
cohol was lignocery! alcohol. A mixed melting point with 
the lignocery! alcoho! from the hexane wax was unde- 
pressed. Evaporation of the filtrates from the re- 
erystallizations yielded small amounts of a phytosterol, 
melting point 134 to 135°C., and unsaturated materials 
that were similar to those isolated from the hexane- 
soluble wax. 


Wax 
| 


Ether 


Hexane-soluble Acids, IIT. This fraction consisted 
of a saturated aliphatic acid and a hydroxy aliphatic 
acid. Their separation was based on the relative 
insolubility of the hydroxy acid in hexane at 25°C. and 
the relative insolubility of the saturated acid in acetone 
at 25°C. The mixture (20 grams) was dissolved in 
750 ml. of hot hexane, and the solution cooled to room 
temperature. The precipitated hydroxy acid, ITb, was 
filtered off and washed with hexane. The mother 
liquor and washings were combined and evaporated to 
dryness. The residue was dissolved in hot acetone, 
a white precipitate was obtained upon cooling. After 
several recrystallizations from acetone, the acid, [la, 
melted at 70 to 71°C. and had a neutral equivalent of 
346. The melting point was undepressed upon admix- 
ture with the behenic acid from the hexane-soluble wax. 

The hydroxy acid, IIb, was purified by resaponifica- 
tion in alcoholic potassium hydroxide and subsequent 
acidification. After recrystallization from hexane, it 
melted at 81 to 82°C. (cor.) and had a neutral equiva- 
lent of 246.0. Contact with heat or mineral acids 
caused etholide or lactone formation with a consequent 
lowering of the melting point and an increase in the 
neutral equivalent value. 

The hydroxy acid was methylated with dimethyl 
sulphate and KOH in 50% alcoholic solution. A large 
excess of dimethyl sulphate was used and the solution 
kept basic. The methylated acid was refluxed in 
alcoholic potassium hydroxide to decompose any methyl 
ester present, acidified, and recrystallized from hexane. 
It melted at 67 to 68°C., had a neutral equivalent of 
259.5, and contained 11.9% methoxyl. These prop- 
erties corresponded to a mono-methoxy myristic acid, 
CisHyO3, with a calculated neutral equivalent of 
258.3 and a methoxyl content of 12.0%, indicating 
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that the original material was a mono-hydroxy myristic 
acid. 

Fusion of the hydroxy acid with potassium hydroxide 
at 325°C. for 30 min. produced a small yield of a di- 
carboxylic acid, that could be separated from unchanged 
hydroxy acid by its insolubility in hexane. It had a 
melting point of 111°C., aneutral equivalent of 119, and 
a molecular weight of 240 by the Rast method. These 
properties indicated that the hydroxyl group was at- 
tached to the 13 carbon atom and that the original acid 
was 13-hydroxy myristic acid. <A literature search 
showed this to be the first reported isolation of this 
acid from natural or synthetic sources. Previously 
prepared mono-hydroxy myristic acids are the 2-, 3-, 
11-, and 14-hydroxy acids (9), all of which have been 
obtained synthetically. 

Benzene-Soluble Acids, III. The benzene-soluble 
(hexane-insoluble) fraction was purified by resaponi- 
fication and acidification. A mixture of light-brown 
sticky acids, melting point 35 to 45°C., was obtained 
that could not be crystallized from a variety of solvents. 
The ether-soluble acid fraction also was a dark sticky 
mixture. Neither fraction was further characterized. 

Ether-Insoluble Acid, IV. This fraction was puri- 
fied by dissolving in dioxane and precipitating in water. 
It was then redissolved in a minimum amount of dioxane 
and precipitated in absolute ether. The precipitate, a 
brown powder, was soluble in ethanol, methanol, 
dioxane, aqueous sodium hydroxide or sodium carbon- 
ate, sparingly soluble in acetone, only slightly soluble 
in sodium bicarbonate, and insoluble in ether, benzene, 
or hexane. An alcoholic solution gave a greenish-brown 
color with 1% ferric chloride solution. 


The infrared spectra of this fraction and its methyl- 
ated derivative (prepared by treatment with diazo- 
methane) are shown in Fig. 4. A model 12-c Perkin- 
Elmer spectrometer, equipped for double-beam op- 
eration, was used to obtain the spectra. The samples 
were mulled in Nujol or perfluorokerosene and run 
against a salt plate as a blank. Table VIII shows the 
tentative absorption band assignments and a compari- 
son with the tannin, phobaphene, and methylated 
phlobaphene fractions from white fir bark. 

Examination of the spectra indicates the presence of 
a carbonyl group which from its position (1703 em.~') 
could only be an aliphatic aldehyde, ketone, or carboxyl 
group. The shift to higher frequency upon methyla- 
tion indicates that this band is due to a carboxyl group, 
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IV methylated with diazomethane 


since methyl] esters show a shift of 10 to 30 cm.~! from 
the unsubstituted carbonyl position. A close similar- 
ity to the spectra of phlobaphene (Fig. 5) was ob- 
served. This band was much more intense than the 
corresponding band in the phlobaphene, however, and 
a higher percentage of carboxyl in the phenolic acid is 
indicated. 


Ether Extract 


The ethyl ether extract was found to consist prin- 
cipally of d-catechin, I, melting point 176 to 177°C., 
and its cis modification, l-epicatechin, melting point 
245°C. (10). These compounds were identified by 


Core OH 
HOw ee SoH 
| | ea 
YX CHOH 
(I) 
their acetate derivatives, optical rotation, x-ray dif- 
fraction patterns, and a comparison of their infrared 
spectra with authentic compounds. Catechin was 
found to be present in a ratio of approximately 10 
parts to 1 of epicatechin. 

A third component of the ether extract, present in 
extremely small amounts (0.07% of the total extract) 
was obtained by boiling for 8 hr. an aqueous solution of 
the crude extract containing 10% by weight of sodium 
bisulphite. During this time, a yellow, flocculent 
precipitate of 3’-methoxy quercetin, melting point 
305°C., was formed. This colored, water-insoluble 
compound is not found in the original extract but pre- 
sumably originates from 3’-methoxy-dihydroquercetin, 
the conversion to the flavone being effected by the so- 
dium bisulphite (17). The conversion of flavanones to 
flavones by sodium bisulphite appears to be limited to 3- 
hydroxy flavanones. The original extract gave positive 


Table VIII. Infrared Absorption Bands of White Fir Tannin, Phlobaphene, and Wax Phenolic Acid 


Wave number (em. ~)- 


Assignment Tannin Phlobaphene ar Ghee Phenolic acid i 
Hydroxy] 3300 3320 3490 3230 3390 
CH, or CH; 2925 2925 2950 2950, 2890 2950 
Carbonyl ae 1701 1718 1696 1720 
Pheny] rings 1603 1608 1599 1602 1598 

1514 1513 1513 1512 1512 
—C—H— 1451 1447 1458 1450 1455 
1352 1350 1422 1420 1355 
; =e ne 1355 1350 ae 
Unassigned 1283 1275 1263 1270 1260 
1195 1200 1199 1200 45 
1102 i ee 1122 1125 1144 
980 1036 1025 1035 1027 
860 860 861 860 860 
808 792 800 wei 790 
724 ieee 748 nee 
sos 720 
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‘eble IX. Effect of Time on Tannin Extraction of White 
Fir Bark 
Percentages Based on Oven-Dry Weight of Bark 


=Time of extractions, hy.—————___— 
11/4 2 = 6 9 


“otal solids, % ill sPAR ESR 


i 12787 14.38 1457 
neoluble solids, % 0.06 0.34 0.59 0.64 2.67 
Ge ble solids, % Eloi 2 COR 1228 53).69. 118 90 
“ganin, % Oe 20m On (Or OOMN 40) 8 mean 7 
Sentannin, % 4h) GS HID TR) BR 
“aunin/sol. solids ratio 0.562 0.552 0.562 0.541 0. 468 


eis for a 3-hydroxy flavanone with zine and hydro- 
foric acid (12); attempts to isolate the original 
is vanone, however, were unsuccessful, possibly because 
# solubility characteristics similar to those of catechin 
i because of the exceedingly small amount present. 


‘ennin 

annin analyses on air-dry, white fir bark were car- 
eel out by the American Leather Chemists Association 
sethod (73). In order to ascertain the optimum tan- 
i» extraction time, a series of hot-water extractions 
vere made in which the length of extraction time was 
ried. The middle section bark sample of age group 
1 was selected for these extractions. As can be seen 
eom the results in Table LX, a 6-hr. extraction period 
ve optimum tannin yields. This period, therefore, 
ras used for the determination of tannin distribution by 
#e group and location on the tree; the results of these 
nalyses are shown in Table X. The bottom bark from 
ne oldest trees had the highest tannin content, whereas 
ne top bark from young trees had the highest. 


content and also gives the extract with the highest 
degree of purity (ratio of tannin to soluble solids). 

The stand of trees from which these samples were 
obtained was quite dense and contained some trees of 
small diameter. These trees were as old as those of 
larger diameter, but apparently had been suppressed by 
the density of the stand. A comparison of the tannin 
content of the bark of such trees with that of larger 
diameter trees is shown in Table XII. Although the 
tannin content of the bark from small trees is somewhat 
lower, it is still sufficiently high for commercial extrac- 
tion. 


Table XII. Effect of Tree Diameter Upon Tannin Dis- 
tribution in White Fir Bark 
Percentages Based on Oven-Dry Weight of Bark 


ITT ROR NRE NADL , crac hiod Go geu shots abe 143 152 
AVeTacercialne tela lie sentient ea 9 35 
Average thickness of bark, in............ 5/3 1!/, 
Distance of sample from tree base, ft..... 2-6 2-31/ 
MOUaIMSOIdS “Urey aa eae eee 15.26 N72, 
SOMOS SOCK, Boos onsccunasacescereuse 14.54 15.37 
Imsolublersolidss7aemn. ey ee 0.72 7S 
Dannii y-7, iinet (ontnn veares weet eee Peter 7.53 10.01 
INOGe IN / ee er 6.91 5.36 
anniny/SOlacoldS nation atten 0.518 0.651 


An examination of the nontannins indicated the pres- 
ence of catechin. The boiling of catechin solutions, 
however, especially in the presence of tannins, appeared 
to cause some change in the catechin nucleus that made 
it partially absorbable on hide powder. This was evi- 
denced by a study of the tannin extract from both the 


Table X. Analysis of Tannin Extracts from White Fir Bark 
Percentages Based on Oven-Dry Weight of Bark 


en Sample Solids, % sonde ide. OE Tannin, % Nontannin, %  Tannin/sol. solid 

I Top 17.42 14.76 2.66 6.96 7.80 0.47 
Middle 1B ee} 11.44 0.69 6.18 5.26 0.54 

Bottom 12.53 10.94 1.59 6.26 4.68 0.57 

II Top 17.85 16.50 1.35 8.82 7.68 0.53 
Middle 14.33 13.69 0. 64 7.40 6.29 0.54 

Bottom L712 15.37 1.75 10.01 5.36 0.65 

Ill Top 13.04 12.14 0.90 6.31 5.83 0.52 
Middle 12.30 11.45 1.85 6.30 5.15 0.55 

Bottom 17.58 16.29 1.29 LOR 6.12 0.62 


Since the distribution of tannin among the various 
ark fractions might prove of interest, it is shown in 
wable X1. The fractions were obtained by separation 


able XI. Tannin Distribution in White Fir Bark Frac- 
tions 
Percentages Based on Oven-Dry Weight of Bark 


Outer bark phloem 


Sample Inner bark (cork-free) Cork 
atal solids, % 14.31 12.06 18 43 
sluble solids, % 12.88 10.00 17.43 
‘soluble solids, % 1.43 2.06 1.00 
annin, % TO 5.48 10.70 
ontannin, % 4.69 4.52 6.73 
unnin/sol. solids ratio 0.55 0.54 0.61 


5m the bottom bark of age group III. The analyses 
Hicate that the cork fraction has the highest tannin 
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unextracted and ether-extracted white fir barks. The 
top and bottom barks from a tree with an approximate 
age of 210 yr. were analyzed; the analyses are given in 
in Table XIII. 


Table XIII. Tannin Analysis of White Fir Bark Before 
and After Ether Extraction 
Percentages Based on Oven-Dry Weight of Unextracted Bark 


Ether- 
Unextracted Ether- Unextracted extracted 
top extracted bottom bottom 
Sample bark top bark bark bark 
Hier soluble (Gaveanin), Of ais 758 ee Wd 755) ee 
Total solids, % S15. 46101286 17 2a devo 
Soluble solids, % 14.91 12.54 17.25 10.74 
Insoluble solids, % 0.55 0.32 0.67 1.05 
Tannin, % 8.70 8.68 10.49 7.85 
Nontannin, % 6.21 3.86 6.76 3.89 
Tannin/sol. solids ratio 0.584 0.692 0.608 0.689 
143 


The data in Table XIII indicate that the purity of the 
tannin extract was markedly increased when ether- 
extracted (catechin-free) bark was used. This result 
suggested a procedure which gave a tannin extract 
with increased purity, and at the same time, a good 
yield of catechin. White fir bark, preferably the cork 
fraction, was extracted with hot water. The hot- 
water extract was evaporated to about 5% total solids 
content, and a small amount of sodium bisulphite was 
added to prevent the tannin from acting as a colloidal 
dispersant of the catechin. After standing 12 hr., 
catechin had precipitated from the dark red solution 
and was filtered off. One recrystallization from hot 
water yielded pure d-catechin. The filtrate contained 
tannin with a purity ranging from 60% for the whole 
bark to 75% for the cork fraction. 

In general, the tannin from white fir bark is light 
reddish-brown in color and appears to be of good 
quality. A well-plumped, pliable, light reddish- 
brown leather resulted when a sheepskin skiver was 
tanned with an aqueous solution of the tannin. The 
tannin belongs to the phlobatannin classification, 
since it gave an emerald-green color with ferric chloride 
solution, and precipitated phlobaphene “reds’’ when 
boiled with mineral acids. It appeared much more 
stable under heat than Douglas-fir tannin; most of the 
tannin was still water soluble after the dried extract 
had been heated for 6 hr. at 105°C. 


Phlobaphene 


Ether-extracted bark was extracted with 95% etha- 
nol for 8 hr. in a large, Soxhlet-type extractor. When 
the alcohol extract was concentrated to a syrup and 
poured into water, a voluminous red precipitate was 
obtained that was filtered off and washed with water to 
remove any adsorbed tannin. The precipitate was 
twice reprecipitated in water and then purified further 
by being dissolved in a minimum amount of dioxane 
and reprecipitated in absolute ether. A salmon-col- 
ored, amorphous powder, decomposing at about 275°C., 
was obtained; it gave a bright green coloration with 
alcoholic ferric chloride solution. The infrared spectra 
of this material and of a derivative prepared by treat- 
ment with ethereal diazomethane are shown in Fig. 5. 

The aqueous filtrate from the phlobaphene precipi- 
tation was concentrated, 7n vacuo, to a solution with a 
total solids content of about 5%. This was poured 
into a saturated salt solution to precipitate the tannin, 
which was then filtered off by suction and dried in a 
desiccator. An analysis of the precipitated tannin by 
the hide powder method showed a purity of 93%. 
Other procedures such as lead precipitation, or adsorp- 
tion on hide powder and subsequent recovery with al- 
cohol gave a less pure tannin. 


The infrared spectrum of the tannin is shown in 
Fig. 5, and the absorption band assignments in Table 
VIII. Comparison of the curve with that of phloba- 
phene shows marked dissimilarities. The greatest 
difference is in the presence of the carbonyl band (pre- 
sumably due to a carboxyl group, since methylation 
shifts it to a position out of the range of aldehydes and 
ketones, but normal to esters) and a pronounced band 
attributable to CH, or CH; groups in the phlobaphene. 
Both of these bands are absent from the tannin spec- 
trum and, furthermore, do not appear there after the 
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Fig. 5. Infrared spectra of A—white fir tannin, B—white 
fir phlobaphene, C—phlobaphene methylated with diazo- 
methane 


tannin has been ‘‘condensed”’ by the action of acid or 
by long boiling. This indicates that the tannin mole- 
cule does not give rise to the phlobaphene in the bark 
by the simple process of condensation. On the con- 
trary, the marked similarity of the phlobaphene to the 
wax phenolic acid and to the bark “lignin” or phenolie 
acid, both in spectra and properties, suggests that the 
phlobaphene bears the same relationship to the bark 
“lignin” that Brauns’ native lignin (14) bears to wood 
lignin. 


Carbohydrate 


A erude carbohydrate fraction was isolated by con- 
centrating the hot-water extract from ether-extracted 
bark zn vacuo, and then pouring the syrup into ethanol. 
The flocculent precipitate was filtered off and dried in 
a desiccator. <A yield of 0.4% was obtained from cork 
and one of 2.3% from the inner bark of age group III. 
The crude carbohydrate material was purified by treat- 
ing an aqueous solution with hide powder to remove 
oveluded tannin and then reprecipitating the carbo- 
hydrate in ethanol. A light tan powder was obtained 
which gave 83% reducing sugar after acid hydrolysis. 
A conventional sugar determination on the acid- 
hydrolyzed hot water extracts of cork and inner bark 
yielded 0.9 and 3.3% reducing sugar (calculated as 
glucose), respectively. The individual sugars were 
not characterized. 
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ASSOCIATION NEWS AND EVENTS 


ee ae 


Local Section Meetings 


Pacific: May 22-23, 1953, at the Gearhart Hotel, Gear- 
tert, Ore. Annual joint meeting with the Pacific Division 
the Superintendents Association. 

wake States: April 15, 1953, at the Elks Club, Wisconsin 
Mepids, Wis. Discussion ‘Fourdrinier Operation and Paper 
Jefects Attributable to Such Operation.” Visit to the mill 
» The Nekoosa-Edwards Paper Co., Port Edwards, Wis. 

Delaware Valley: March 26, 1953, at the Engineers Club, 
spruce Street, Philadelphia, Pa. Jobn R. Curtis of the Scott 
Paper Co., Chester, Pa., will discuss “Increased Production 
yem Existing Machines.”’ April 23, 1953, at Philadelphia, 
senel discussion on ‘“‘Paper Defects,” led by L. P. Thompson, 
Personal Products Corp., Milltown, N. J. 

Kalamazoo Valley: April 2, 1953, at the Hotel Harris, 
@elamazoo, Mich. Discussion of “Rosin, Starch and Syn- 
deetic Chemical Sizing.” May 7, 1953, at Kalamazoo, Western 
Michigan College Night. Presentation of summaries of 
senior student theses on pulp and paper subjects. 

New England: June 19-20, 1953, at the Poland Spring 
House, Poland Spring, Me. Joint meeting with The Maine- 
New Hampshire Section. 

Ohio: April 9, 1953, at Springfield, Ohio. Inspection tour 
bf plants of Bauer Bros. Co. and the Crowell-Collier Publish- 
mg Co. 

Empire State: June 8-10, 1953, at Whiteface Inn, Lake 
Placid, N. Y. 

Empire State Northern District: April 9, 1953, at the Wood- 
puff Hotel, Watertown, N. Y. “Recent Developments in 
Paper Machine Drives,” by 8. E. Franklin, Westinghouse 
Zlectric Corp., Pittsburgh, Pa. 

Empire State Central District: April 3, 1953, at the Univer- 
ity Club, Syracuse, N. Y. Speaker: Fred G. Sommerville, 
Armstrong Cork Co., Fulton, N. Y. May 1, 1953, at the 
ieiversity Club, New York State College of Forestry Night. 
ppeaker: R. G. Macdonald, TAPPI, New York, N. Y. 

Empire State Eastern District: April 16, 1953, inspection 
pour of the mills of the United Board & Carton Co., Schuyler- 
a N. Y., and The Stevens & Thompson Co., Greenwich, 
me Y. 

Empire State Western District: April 1, 1953, at the Park 
Hotel, Lockport, N. Y. Annual meeting. 

Maine-New Hampshire: June 19-20, 1953, at Poland 
pring House, Poland Spring, Me. Joint meeting with the 
New England Section. 

Lake Erie: April 17, 1953, at the Hotel Carter, Cleveland, 
Yhio. Discussion: “General Maintenance for the Converter.” 

Southeastern: May 8, 1953, at the De Soto Hotel, Savannah, 
ra. 

Canadian Pulp and Paper Association, Technical Section: 
une 4—6, 1953, at the Saranac Inn, Saranac, N. Y. 

American Pulp and Paper Superintendents Association: 
une 9-11, 1953, at the Atlanta-Biltmore Hotel, Atlanta, 
+a. Annual meeting. 


* 


Report of Secretary 


The Technical Association of the Pulp and Paper Industry 
jontinued in 1952 its steady growth of the past few years. 
Phe Annual Meeting and the eight functional conferences 
were exceptionally well attended. 
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Membership 


There were 734 individual members elected in 1952; 196 
resigned or were dropped from the membership. On Dee. 31, 
1952, the total individual membership was 5090. 

There were 16 corporate members elected in 1952; 8 cor- 
porate members resigned. The corporate membership on 
Dec. 31, 1952, was 234. 

There were 18 sustaining members elected in 1952; 4 
sustaining members resigned. The sustaining membership 
on Dee. 31, 1952, was 209. 

The following companies became corporate members in 
1952: 


Adams Fibreboard & Paper Mill Pty. Ltd., 8. A., Port Eliza- 
beth, 8. A. 

Alton Box Board Co., Alton, Ill. 

Cartiere de Verona 8.p.A., Milan, Italy 

Cartonnerie de Kayserberg, Alspach (Haut-Rhin), France 

Colthege Board & Paper Mills Ltd., Thatcham, Berks, Eng- 
anc 

Columbia Cellulose Co. Ltd., Prince Rupert, B. C., Canada 

Courtaulds (Alabama), Inc., Mobile, Ala. 

de la Roza Corp., New York, N. Y. 

Drimnagh Paper Mills Ltd., Inhicore, Republic of Ireland 

ee Electrochemical Works Francke Ltd., Aarau, Switzer- 
an 

Great Northern Paper Co., Bangor, Me. 

Hudson Pulp and Paper Corp., New York, N. Y. 

Junckers Savvaerk A/S, Koge, Denmark 

Laboratoire Central des Services Chimiques de ]’Etat, Paris, 
France 

Papeteries de France, Paris, France 

§.A.F.F.A., Milan, Italy 


The following companies became sustaining members in 
1952: 


Albany Felt Co., Albany, N. Y. 

Biggs Boiler Works Co., Akron, Ohio 

Crosby Chemicals, Inc., DeRidder, La. 

Earl Paint Corp., Utica, N. Y. 

Fabri-Valve Co. of America, Portland, Ore. 
Graton & Knight Co., Worcester, Mass. 

Howard Publishing Co., New York, N. Y. 
Industrial Nucleonics Corp., Columbus, Ohio 
Keratene Co., Inc., Winsted, Conn. 

Lauhoff Grain Co., Danville, Il. 

Manchester Machine Co., Middletown, Ohio 
Nopco Chemical Co., Harrison, N. J. 

Ohio Injector Co., Wadsworth, Ohio 
Roots-Connersville Blower Div., Connersville, Ind. 
Rotareaed Corp., The, Bronxville, N. Y. 

S & S Corrugated Machinery Co., Brooklyn, N. Y. 
Trundle Associates, Inc., Cleveland, Ohio 

Wolfern Alloy Equipment, E. C., Belleville, N. J. 


Necrology 


The Association lost the following members through death: 


Harry G. Bickley, West Virginia Pulp & Paper Co., Williams- 
burg, Pa. 
William C. Brasfield, Jr., Union Bag & Paper Corp., Savannah, 


Ga. 

Donald J. Campbell, E. I. du Pont de Nemours & Co., Niagara 
Falls, N. Y. 

W. G. Campbell, Forest Products Research Laboratory, Ayles- 
bury, Bucks, England ; 

Thorwald A. Carlson, Forest Products Laboratory, Madison, 
Wis. 

M. E. Cody, Black-Clawson Co., Hamilton, Ohio 

John C. Darrah, Penobscot Chemical Fiber Co., Orono, Me. 

H. A. DuBois, Kimberly-Clark Co., Neenah, Wis. 

P. W. Eason, Lathrop Paper Co., Inc., New York, N. Y. 
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G. J. Esselin, Esselin Research Div., U. 8. Testing Co., Inc., 
Boston, Mass. 

John F. Halladay, Consultant, Elkhart, Ind. 

Joseph B. Kindleberger, KVP Co., Kalamazoo, Mich. 

Shih-chu Lin, Shihlin Paper Mills, Taipeh, Taiwan, China 

Hubert E. Lloyd, The Ruberoid Co., South Bound Brook, N. J. 

Gunnar F. Magnuson, A/B Defibrator, Stockholm, Sweden 

E. Wesley Munger, The Black-Clawson Co., Hamilton, Ohio 

Max Oberdorfer, St. Helens Pulp & Paper Co., St. Helens, Ore. 

Onni O. Ojala, Finnish Paper & Timber Journal, Helsinki, 
Finland 

H. H. Richmond, Electric Steel Foundry Co., Portland, Ore. 

Leo J. Rioux, Fraser Companies Ltd., Edmundston, N. B., 
Canada 

Clarence P. Robinson, Manufacturer’s Agent, New York, N. Y. 

Russell 8. Roeller, Pennsylvania Salt Manufacturing Co., 
Philadelphia, Pa. 

Joseph S. Scheuermann, Bagley & Sewall Co., Watertown, 
IN Ye 

Bourdon W. Scribner, Paper Sect., National Bureau of Stand- 
ards, Washington, D. C. 

Louvian G. Simons, Chas. T. Main, Inc., Boston, Mass. 

Surrey W. Slater, Consultant, Lufkin, Tex. 

Karl E. Sundqvist, Industria, Inc., New York, N. Y. 


Meetings of the Association 


In addition to the Annual Meeting eight functional con- 
ferences were held. The details of the conferences were pub- 
lished in several issues of Tapp. 


1952 Annual Meeting 


The Annual Meeting was held at the Commodore Hotel 
on Feb. 18-21, 1952. More than 1800 individuals registered 
and 107 papers were presented. The annual luncheon was 
featured by an address by Walter J. Murphy, Editor of Indus- 
trial and Engineering Chemistry, Washington, D. C., who 
talked on ‘Scientific and Technical Manpower Problems.” 
The TAPPI Medal was presented to Raymond 8. Hatch of 
the Hudson Pulp and Paper Co., Palatka, Fla., by Robert B. 
Wolf on behalf of the Technical Association, 


Third Coating Conference 


The Coating Committee again sponsored a spring con- 
ference. The Third Coating Conference was held at the 
Sherman Hotel, Chicago, Ill., on May 5-8, 1952. The meet- 
ing was featured by a Symposium on “Starch” and the “‘Eval- 
uation of Printing Quality.” John H. Heuer of the Great 
Northern Paper Co., Millinocket, Me., is Chairman of the 
Coating Committee. J. G. Bullard of the Corn Products 
Sales Co., New York, N. Y., and Fred E. Culp of the Con- 
solidated Water Power & Paper Co., Wisconsin Rapids, 
Wis., were Chairmen of the Symposium. Arrangements for 
the meeting were taken care of by the TAPPI Chicago Section, 
V. V. Vallandigham, Kelco Co., Chicago, II]., Chairman. 
Peter J. Massey, Consultant, River Forest, Ill., was the lunch- 
eon speaker and talked on ‘“‘New Horizons in Paper Coating. 
Inspection tours were made through the plants of the Corn 
Products Refining Co., Argo, Ill., and the American Maize 
Products Co., Chicago, Ill. There were about 350 individ- 
uals registered. 


Statistics Conference 


The Statistics Committee, John Langmaid, Jr., 8S. D. 
Warren Co., Cumberland Mills, Me., Chairman, sponsored a 
two-week conference on “Statistics” at the University of 
Maine, Orono, Me., on Aug. 4-16, 1952. In essence the con- 
ference was conducted on a lecture and workshop basis. 
The principal lecturers were Geoffrey Beall, University of 
Connecticut, Storrs, Conn., C. W. Bicking, Office of the Chief 
of Ordnance, Washington, D. C., 8. H. Kimble, University 
of Maine, and B. J. Wingersky, Gillette Safety Razor Co., 
Boston, Mass. There were about 45 individuals registered. 


Testing Conference 


The Testing Division, James d’A. Clark, Consultant, Long- 
view, Wash., Chairman, conducted the Third Testing Con- 
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ference of committee meetings at Marshall Hall, College of 
Forestry, State University of New York, Syracuse, N. Y., 
on Sept. 10-12, 1952. The entire conference was devoted 
to the consideration of new and revised testing procedures 
by the committees of the Testing Division. Participants 
in the conference were: the Paper Testing Committee, D. H. 
Newcomb, Riegel Paper Corp., New York, N. Y., Chairman; 
Nonfibrous Materials Testing Committee, J. P. Casey, A. E. 
Staley Mfg. Co., Decatur, IIl., Chairman; Chemical Methods” 
Committee, A. S. O’Brien, Eastman Kodak Co., Rochester, 
N. Y., Chairman; Packaging Materials Testing Committee, 
L. E. Simerl, Marathon Corp., Rothschild, Wis., Chairman; 
Microscopy Committee, C. E. Brandon, Howard Paper Mills, 
Dayton, Ohio, Chairman; Pulp Testing Committee, R. I. 
Thieme, Soundview Pulp Div., Scott Paper Co., Everett, 
Wash., Chairman; and the Wax Testing Committee, A. M. 
Heald, Scott Paper Co., Chester, Pa., Chairman. About 
115 individuals were present. 


Engineering Conference 


The Seventh Engineering Conference was held at the 
Morrison Hotel, Chicago, Ill., on Oct. 13-16, 1952. C. J. 
Sibler of the West Virginia Pulp and Paper Co., New York, 
N. Y., was General Chairman. The total registration was 
470 individuals. W. R. McNally of the Link Belt Co., 
Chicago, was Chairman of the Local Arrangements Com- 
mittee. 

The technical program was sponsored by the committees 
of the division: Mill Maintenance and Materials Committee, 
H. F. Parker, New York and Pennsylvania Co., Lock Haven, 
Pa., Chairman; Materials Handling Committee, A. P. 
Schnyder, Ebasco Services, Inc., New York, N. Y., Chair- 
man; Drying and Ventilating Committee, M. L. Barker, 
Beckett Paper Co., Hamilton, Ohio, Chairman; Steam and 
Power Committee, H. R. Arnold, Riegel-Carolina Corp., 
Acme, N. C., Chairman; Mill Design and Economic Aspects 
Committee, P. A. Forni, Mutual Security Agency, Washing- 
ton, D. C., Acting Chairman; Chemical Engineering Com- 
mittee, J. R. Lientz, Union Bag & Paper Corp., Savannah, — 
Ga., Chairman; Electrical Engineering Committee, R. W. 
Foster, Champion Paper & Fibre Co., Canton, N. C., Chair- 
man; Hydraulics Committee, K. J. Mackenzie, Eastman 
Kodak Co., Rochester, N. Y.; and Engineering Research 
and Machine Committee, J. D. Lyall, Armstrong Cork Co., 
Lancaster, Pa., Chairman. A. J. Miller, Jr., Assistant 
Director of Industrial Relations, Mead Corp., Chillicothe, 
Ohio, was the luncheon speaker. His topic was “People 
Have a Place in Your Planning.’ Following the confer- 
ence, inspection tours were made through the Stock Yards” 
and the plants of the Crane Co. and the Inland Steel Co. 


Fibrous Agricultural Residues Conference i 


The Ninth Fibrous Agricultural Residues Conference was, 
held at the Northern Regional Research Laboratory, Peoria, 
Ill., on Oct. 27-28, 1952. S. I. Aronovsky of the Laboratory” 
was Chairman. The program of October 27 featured a dis-_ 
cussion of “Straw and Hay Standards,’”’ and a round-table | 
discussion of “Straw Specifications and Grading.” At the 
dinner at the Hotel Pere Marquette, C. O. Smith, Industrial 
Engineer of Hiram Walker & Sons, Inc., Peoria, IIl., talked 
on “What We Expect of Corrugated Shipping Containers.” 
The program of October 28 was devoted to subcommittee 
meetings and an inspection tour of the Northern Regional 
Research Laboratory. Seventy individuals were present, 
mcluding a group from the Netherlands. 


Plastics Conference 

The Highth Plastics Conference was held in the Baker 
Auditorium, College of Forestry, State University of New 
York, Syracuse, N. Y., on Nov. 5-6, 1952. E. C. Jahn of the 
College of Forestry was Chairman. The program featured 
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sessions on “Fundamental Resin Problems,’’ R. Lindenfelser, 
American Cyanamid Co., Stamford, Conn., Chairman; 
“Special Resin Systems and Technical Problems,” A. J. 
Barry, Dow Chemical Go., Midland, Mich., Chairman, and 
“Plastic Applications to Paper,’ R. T. Nazzaro, Westfield 
River Paper Co., Russell, Mass., Chairman, A plant inspec- 
tion tour was made through the new coating laboratory of 
the Dilts Machine Co. at Fulton, N. Y. Two hundred and 
twelve individuals were registered. 


Alkaline Pulping Conference 


The Sixth Alkaline Pulping Conference was held at the 
Battle House, Mobile, Ala., on Nov. 12-14, 1952. R. R. 
Fuller of the Gulf States Paper Co., Tuscaloosa, Ala., was 
Chairman of the Alkaline Pulping Committee that sponsored 
the conference. A. W. Pesch of the Southern Kraft Div., 
International Paper Co., Mobile, and Robert B. Reynolds, 
of the Hollingsworth & Whitney Co., Mobile, were Co-chair- 
men of the conference. 

The conference featured the following symposia: ‘Sulphur 
and Soda Recovery,” R. B. Reynolds, Moderator; “General 
Recovery Room Operation,” John J. Goss, Gaylord Container 
Corp., Bogalusa, La., Moderator; and ‘Reduction of Kraft 
Mill Odors,” R. R. Fuller, Moderator. Inspection tours were 
made through the mills of the Southern Kraft Div., Inter- 
national Paper Co., and the Hollingsworth & Whitney Co., 
in Mobile. 

The luncheon program featured an address by Judge Ben 
D. Turner of Mobile. Erling Ries, Vice-President of the 
Southern Kraft Div., was toastmaster. About 400 individ- 
uals were registered. 


Corrugated Containers Conference 


The Second Corrugated Container Conference was held 
at the Schroeder Hotel, Milwaukee, Wis., on Nov. 20-21, 1952. 
Burt Mendlin of Cornell Paperboard Products Co., Milwaukee, 
was General Chairman. The conference was sponsored 
jointly by the Chicago Section, and the Corrugated Con- 
tainers Committee, F. D. Long, Container Corp. of America, 
Chicago, I]., Chairman. W. R. Tobin of the American Box- 
board Co., Grand Rapids, Mich., was Moderator of the 
technical sessions which featured discussions of “Combining,” 
“Warping and Washboarding,”’ “High-Low Corrugations,”’ 
and ‘‘Corrugator Delivery Tables.’ The second day of the 
conference featured inspection tours of the plants of Cornell 
Paperboard Products Co., Downing Box Co., and the 
Gaylord Container Co. Two hundred and thirteen individ- 
uals were registered. 


Publications of the Association 
Tappt 


Tappt, the monthly technical magazine of the Association, 
completed its fourth successful year in December, 1952. In 
June, 1952, at the annual meeting of the National Industrial 
Advertisers Association in Chicago, the publication received 
the 1952 Award of Merit for outstanding graphic presentation 
published during 1951 in the Fourteenth Annual Editorial 
Competition for Class, Institutional, and Professional Papers. 
This competition was sponsored by the national publication 
Industrial Marketing. More than 600 publications were 
entered in the competition. This was the second consecutive 
year that Tappi has achieved distinction in this competition. 


Bibliography of Paper Making 


The Bibliography of Paper Making and U. 8. Patents for 
1951 was issued as an annual publication. In addition to 
the 1951 patents this volume included the patents issued in 
1950 since the 1946-50 collective Bibliography did not in- 
clude 1950 patents. The Bibliography was compiled by 
C. J. West of The Institute of Paper Chemistry and Chair- 
man of the TAPPI Bibliography Committee. The annual 
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bibliographies cover all articles of a technical nature concern- 
ing pulp and paper published since 1900. The pulp and paper 
industry is the only industry that has such a complete record 
of its technical literature since 1900. 


TAPPI Standards 


During 1952 one new suggested method (T 481 sm-52 
Fiber Orientation in Paper (Zero-Span Tensile Strength)) 
and one new tentative standard method (T 482 m-52 Water 
Vapor Permeability of Sheet Materials at O0°F.) were ap- 
proved and published. Several methods were revised and 
changed in status. The Report of the Standards Committee 
is published in the March, 1953, issue of Tappv. 


Monographs 


A monograph, No. 9 on ‘Protein and Synthetic Resins for 
Paper Coating,’ was published and issued in 1952. This 
monograph was sponsored by the TAPPI Coating Committee 
and was prepared under the direction of Miss R. M. K. Cobb 
of the Lowe Paper Co. 


TAPPI Medal Award 


The 1952 TAPPI Medal Award was presented to Raymond 
S. Hatch of the Hudson Pulp & Paper Co., Palatka, Fla. 


TAPPI Fibrary 


The TAPPI Fibrary, located at The Institute of Paper 
Chemistry, Appleton, Wis., published a supplementary index 
of new fibers available, in the September, 1952, issue of Tappv. 


Employment 


The TAPPI Employment Service was very active during 
the past year. Seventy-three positions open were advertised 
in Tappi and fifty-four individuals applied for new positions. 
Most of the open positions were filled. The handling of 
employment matters requires a large amount of correspond- 
ence but the Association’s Secretary has always felt that the 
service is very important. A perusal of the section entitled 
TAPPI Notes in each monthly issue of Tappi reflects the 
large number of changes in employment that takes place in 
the industry each year. During the past year there was rel- 
atively little unemployment in the industry. 


Research Projects 


During 1952 the research grants made by the Association 
amounted to $28,451.60. The grants were made to finance 
research projects sponsored by the Association committees. 
$60,000 was appropriated by the Executive Committee in 
February, 1952, to finance such projects during 1952. De- 
tails concerning the projects are reported in the Report of 
the Chairman of the Research Appropriations Committee 
in the March, 1953, issue of Tappi. 


Local Sections 


The Southeastern Section received its charter on Sept. 19, 
1952, at the King and Prince Hotel, Sea Island, Brunswick, 
Ga. 


The chairmen of the local sections elected during 1952 
were as follows: 


Pacific—Svarre E. Hazelquist, Pulp Div., Weyerhaeuser 
Timber Co., Longview, Wash. 

Lake States—Herbert W. Rowe, Nekoosa-Edwards Paper Co., 
Port Edwards, Wis. 

Delaware Valley—H. C. Brill, E. I. du Pont de Nemours & Co., 
Newport, Del. 

Kalamazoo Valley—A. T. Luey, Sutherland Paper Co., Kala- 
mazoo, Mich. 

New England—H. W. Knudson, Hollingsworth & Vose, East 
Walpole, Mass. 

Ohio—C. E. Brandon, Howard Paper Mills, Inc., Dayton, Ohio 

Empire State—Robert M. Drummond, International Paper Co., 
Glens Falls, N. Y. 
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Maine-New Hampshire—Joseph J. Thomas, 8. D. Warren Co., 
Cumberland Mills, Me. 

Chicago—V. V. Vallandigham, Kelco Co., Chicago, Il]. (now 
with Potlatch Forests, Inc., Lewiston, Idaho) 

Lake Erie—William Schoenberg, Lord & Schoenberg, Cleve- 
land, Ohio 

Southeastern—Glenn C. Kimble, Union Bag & Paper Corp., 
Savannah, 

Papermakers at Associales of Southern California (anaffiliated ) 

Cooey, Container Corp. of America, Los Angeles, 

Calif : 


Divisions and Committees 


The divisions and eccmmittees of the Association were very 
active in 1952. The steadily growing interest from year to 
year on the part of the committees can be attributed in part 
to better committee organization, especially in the establish- 
ment of subcommittees having important objectives and proj- 
ects; to the establishment of more Association sponsored 
research projects; and to the growing interest in the function 
regional meetings sponsored by many divisions. Since the 
various activities of the committees are reported in consider- 
able detail in the monthly issues of T’appz the following sum- 
mary relates largely to information about chairmen personnel 
and changes made during the year. 

ENGINEERING Division: C. J. Siber, West Virginia Pulp & 
Paper Co., New York, N. Y., General Chairman, and Walter C. 
Bloomquist, General Electric Co., Schenectady, N. Y., 
General Secretary. Steam and Power Committee: Wilfred 
Wyburn, Federal Paper Board Co., Inc., Bogota, N. J., 
succeeded H. R. Arnold, Riegel-Carolina Corp., Acme, N. C., 
as Chairman. Materials Handling Committee: A. P. Schny- 
der, Ebasco Services, Inc., New York, N. Y., Chairman. 
Drying and Ventilating Committee: Curt A. Young, Riegel 
Paper Corp., Milford, N. J., sueceeded M. L. Barker, Beckett 
Paper Co., Hamilton, Ohio, as Chairman. Engineering Re- 
search and Machine Design Committee: John D. Lyall, Arm- 
strong Cork Co., Lancaster, Pa., Chairman. This committee 
has four subcommittees: Centralized Control of Stock Systems 
Subcommittee: L. A. Moore, American Coating Mills, Elkhart, 
Ind., Chairman; Methods for Estimating Costs of Engineering 
Projects Subcommittee: H. G. Ingraham, Chas. T. Main, Inc., 
Boston, Mass., Chairman; Correlation of Various Types of 
Plastometers Subcommittee: K. W. Brenner, Eastman Kodak 
Co., Rochester, N. Y., Chairman. Machine Design Data 
Subcommittee: G. E. Clink, Sandy Hill Iron & Brass Works, 
Hudson Falls, N. Y., Chairman. Mill Design and Economic 
Aspects Committee: R. A. Packard, Mutual Securities Ad- 
ministration, Washington, D. C., Chairman. Hydraulics 
Committee: K. J. Mackenzie, Eastman Kodak Co., Rochester, 
N.Y., Chairman. Mull Maintenance and Materials Committee: 
H. F. Parker, New York & Pennsylvania Co., Lock Haven, 
Pa., Chairman. Electrical Engineering Committee: Ray W. 
Foster, Champion Paper & Fibre Co., Canton, N. C., Chair- 
man. There are five subcommittees in the Electrical Engi- 
neering Committee. Motor Characteristics Subcommittee: 
R. F. Sorenson, Union Bag & Paper Corp., Savannah, Ga., 
Chairman, Cable Subcommittee: A. O. Mortenson, St. 
Regis Paper Co., Pensacola, Fla., Chairman. Chipper Drive 
Subcommitiee: M. J. Osborne, Bowater’s Southern Paper 
Corp., Calhoun, Tenn. AC-Motor Control Subcommittee: 
R. W. Foster, Chairman. Downtime on Electrical Sectional 
Drive Subcommittee: R. F. Sorenson, Chairman. Chemical 
Engineering Committee: J. R. Lientz, Union Bag & Paper 
Corp., Savannah, Ga., Chairman. Digester Corrosion Sub- 
committee: Nicholas Shoumatoff, West Virginia Pulp & 
Paper Co., New York, N. Y., Chairman. Data Sheets 
Committee: Henry J. Perry, Waste Paper Utilization Council, 
New York, N. Y., Chairman. 

Research DrveLopmenr Divisions: Walter F. Holzer, 
Crown Zellerbach Corp., Camas, Wash., General Chairman. 
Bibliography Committee: C.J. West, Institute of Paper Chem- 
istry, Appleton, Wis., Chairman. Fundamental Research 
Committee: Harry F. Lewis, Institute of Paper Chemistry, 


TIA 


Appleton, Wis., Chairman. Statistics Committee: John F. 
Langmaid, Jr., S. D. Warren Co., Cumberland Mills, Me., 
Chairman. Microbiological Committee: R. F. DeLong, Mara- 
thon Corp., Rothschild, Wis., Chairman. Testing of Mildew 
Resistance Subcommittee: B. F. Shema, Institute of Paper 
Chemistry, Appleton, Wis., Chairman. Microbiological 
Monograph Subcommittee: J. W. Appling, Buckman Labora- 
tories, Memphis, Tenn., Chairman. Patents Committee: 
Frank Makara, Patent Attorney, New York, N. Y., Chairman. 


InpusrrRiaL Division: R. W. Kumler, American Cyanamid 
Co., New York, N. Y., Chairman. Training and Education 
Committee: J. H. Groves, Union Bag & Paper Corp., Savan- 
nah, Ga., succeeded B. E. Lauer, University of Colorado, 
Boulder, Colo., as Chairman. Cost Engineering Committee: 
A. E. Bachmann, Mississquoi Corp., Sheldon Springs, Vt., 
Chairman. Nonfibrous Raw Materials Committee: E. N. 
Poor, Hudson Pulp & Paper Co., Augusta, Me., Chairman. 
Mill Instrument Control Committee: No Chairman. Water 
Committee: A. S. Erspamer, St. Helens Pulp & Paper Co., 
St. Helens, Ore., Chairman. There are four subcommittees 
in the Water Committee. Analytical and Testing Methods 
Subcommittee: W. A. Tanzola, W. H. & L. D. Betz, Phila- 
delphia, Pa., Chairman. Special Projects Subcommittee: 
E. N. Poor, Chairman. Water Supply and Treatment Sub- 
committee: Harvey J. Skinner, Boston, Mass. White Water 
Utilization and Waste Disposal Subcommittee: C. C. Porter, 
Southland Paper Mills, Lufkin, Tex., Chairman. Fibrous 
Agricultural Residues Committee: S. I. Aronovsky, Northern 
Regional Research Laboratory, Peoria, Ill., Chairman, 
There are five subcommittees. Procurement, Storage, and 
Preservation Subcommittee: H. M. Blandin, Central Fibre 
Products Co., Quincey, Ill., Chairman. Raw Materials 
Classification Subcommittee: S. I. Aronoysky, Chairman, 
Pulping Subcommittee: J. R. Little, Hinde & Dauch Paper 
Co., Sandusky, Ohio, Chairman. Board and Paper Manu- 
facture Subcommittee: M. F. Knack, River Raisin Paper Co., 
Monroe, Mich., Chairman. Testing Subcommittee: W. L. 
Cassiday, Alton Boxboard Co., Alton, Il]., Chairman. Stzrue- 
tural Fibrous Materials Committee: E. M. Jenkins, Johns- 
Manville Research Center, Manville, N. J., Chairman. 
There are ten subcommittees. New Projects and Review Sub- 
committee: J. O. Burton, Minnesota & Ontario Paper Co., 
International Falls, Minn., Chairman. Paper, Publication 
and Review Subcommittee: J. F. Campbell, Flintkote Co., 
Meridian, Miss., Chairman. Test Board Formation Sub- 
committee: R. C. Lacey, Celotex Co., Marero, La., Chairman. 
Drainage-Time Testing Subcommittee: J. J. Perot, Flint- 
kote Co., Whippany, N. J.,Chairman. Transverse need Deflec- 
tion Subcommittee: J. F. Campbell, Chariman. Water Absorp- 
tion, Water Penetration, and. Water Vapor Permeability Sub- 
committee: A. T. Walton, Simpson Logging Co., Shelton, Wash. 
Chairman. Nail Holding and Racking Test Subcommittee: 
T. C. Duvall, Wood Conversion Co., Cloquet, Minn., Chair- 
man. Light Reflection Measurements Subcommittee: W. Li 
Scott, Armstrong Cork Co., Lancaster, Pa., Chairman. 
Consistency Measurements of Insulating Board Pulp Subcom- 
mittee: A. H. Chamberlain, Bird & Son, Phillipsburg, R. I. 
Test Board vs. Hand Sheets for Board Pulp Evaluation Sub- 
committee: C. K. Textor, Bauer Bros. Co., Springfield, Ohio, 
Chairman. 


CONVERTING AND Consumine Driviston: L. K. Burnett, 
Ohio Boxboard Co., Rittman, Ohio, sueceeded M. L. Down 
Thilmany Pulp & ‘Paper Co., Kaukauna, Wis., as General 
Chairman. Corrugated Containers Committee: F. D. Long, 
Container Corp. of America, Chicago, Il]., Chairman. There 
are nine subcommittees. Matec Sere Burt. 


Mendlin, Cornell Paperboard Products Co., Milwaukee, 
Wis., Chairman. Taping Subcommittee: R. A. Purdy, 
International Paper Co., Somerville, Mass., Chairman. 


Stitching Subcommitiee: W. W. Marteny, National Con- 
tainer Corp., Tomahawk, Wis., Chairman. Waste Sub- 
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committee: Keith Max, Robert Gair Co., Uncasville, Conn., 
Chairman. Printing Subcommittee: D. P. McNelly, Fort 
Wayne Corrugated Paper Co., Fort Wayne, Ind., Chairman. 
Corrugator Roll Wear Subcommittee: G. G. Johnston, Waldorf 
Paper Products Co., St. Paul, Minn., Chairman. Finger 
Lines Subcommittee: W.K. Tobin, American Box Board Co., 
Grand Rapids, Mich. High and Low Corrugations Subcom- 
mittee: J. J. Koenig, Gaylord Container Corp., St. Louis, 
Mo., Chairman. Heat and Moisture Control Subcommittee: 
H. T. Scordas, Union Bag & Paper Corp., Savannah, Ga., 
Chairman. Container Evaluation Committee: C. H. Krebs, 
Atlas Boxmakers, Inc., Chicago, I]., Chairman. There are 
seven subcommittees. Test Methods for Manufacturers 
Joint Subcommittee: H. T. Scordas, Chairman. Nomencla- 
ture Subcommittee: F, A. Wilcox, Chairman. Methods for 
Measurements of Containers Subcommittee: C. J. Zusi, Con- 
tainer Testing Laboratories, Chicago, Ill. Fiberboard Testing 
Methods (over 250 Pounds) Subcommittee: HW. H. Dahill, 
Freight Container Bureau, New York, N. Y. Revisions of 
Tentative Standards Subcommittee: D. M. Martin, Cornell 
Paperboard Products Co., Milwaukee, Wis., Chairman, 
Coordination of TAPPI and ASTM Standards Subcommittee: 
E.S. Petzi, Chairman. Graphic Arts Committee: F.D. Elliott, 
Time Inc., Springdale, Conn., Chairman. Coating Committee: 
J. H. Heuer, Great Northern Paper Co., Millinocket, Me., 
Chairman. There are ten subcommittees. Research Sub- 
committee: N. F. Kennedy, Corn Products Research Insti- 
tute, New York, N. Y., Chairman. Wax Subcommittee: 
J. D. Clark, D. L. Ward Co., Philadelphia, Pa. Mechanical 
Equipment Subcommittee: F. W. Egan, Frank W. Egan Co., 
Bound Brook, N. J., Chairman. Lamination Subcommittee: 
J. E. Fenn, Consultant, New York, N. Y. Literature Review 
Subcommittee: C. G. Landes, American Cyanamid Co., 
Stamford, Conn., Chairman. Waxed Paper Subcommittee: 
L. M. Perry, Nashua Gummed Paper Co., Nashua, N. H., 
Chairman. Gummed Paper Subcommittee: J. E. Sullivan, 
McLaurin-Jones Co., Brookfield, Mass., Chairman. Raw 
Stock Subcommittee: HH. O. Ware, Hercules Powder Co., 
Wilmington, Del., Chairman. Pzgments Subcommittee: W. 
R. Willets, Titanium Pigment Co., New York, N. Y., Chair- 
man. Testing Procedures Subcommittee: Miss L. V. Hans, 
Quartermaster Depot, Philadelphia, Pa., Chairman. Wet 
Strength Committee: K. W. Britt, Scott Paper Co., Chester, 
Pa., Chairman. Plastics Committee: E. C. Jahn, College 
of Forestry, State University of New York, Syracuse, N. Y., 
Chairman. There are five subcommittees: Fabrication and 
Structural Products Subcommittee: C. J. Straka, Micarta 
Div., Westinghouse Electric Co., Trafford, Pa., Chairman. 
Plastics in Paper Converting Subcommittee: R. T. Nazzaro, 
Westfield River Paper Co., Russell, Mass., Chairman. 
Resin Analysis Subcommittee: S. E. Church, Jr., College of 
Forestry, Syracuse, N. Y. Cellulosic Materials Subcommittee: 
F. A. Simmonds, Forest Products Laboratory, Madison, 
Wis., Chairman. Resins Advisory Subcommittee: Herman 
Mark, Polytechnic Institute, Brooklyn, N. Y., Chairman. 
Pute Manuracture Division: K. O. Elderkin, Bowater’s 
Southern Paper Co., Calhoun, Tenn., General Chairman. 
Acid Pulping Committee: E. H. Woodruff, Rayonier, Inc., 
Port Angeles, Wash., Chairman. Alkaline Pulping Committee: 
R. R. Fuller, Gulf States Paper Co., Tuscaloosa, Ala., Chair- 
man. Semichemical Pulping Committee (New): J. N. 
McGovern, Forest Products Laboratory, Madison, Wis., 
Chairman. There are four subcommitees: Hquipment 
Survey Subcommittee: J. E. Sapp, Gaylord Container Corp., 
Bogalusa, La., Chairman. Semachemical Pulping Measures 
Subcommittee: R. Brown, Oxford Paper Co., Rumford, Me., 
Chairman. Standard Terms Subcommittee: C. K. Textor, 
Bauer Bros. Co., Springfield, Ohio. Bibliography and Review 
Subcommittee: J. N. McGovern, Chairman. Mechanical 
Pulping Committee: F. W. O’ Neil, College of Forestry, State 
University of New York, Syracuse, N. Y., Chairman. Chemi- 
cal Products Committee: Arthur Pollak, Consultant, New York, 
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N.Y., Chairman. Paper Deinking Committee: J. J. Forsythe, 
International Paper Co., Niagara Falls, N. Y., Chairman. 
Pulp Purification Committee: R. L. McEwen, Buffalo Electro- 
Chemical Co., Buffalo, N. Y., Chairman. 

Paper Manuracture Division: R. P. Price, Hammermill 
Paper Co., Erie, Pa., General Chairman. Preparation of 
Papermaking Materials Committee: F. 8. Klein, Byron Wes- 
ton Co., Dalton, Mass., Chairman. Fillers Monograph 
Subcommittee: R.J. Proctor, West Jersey Paper Co., Camden, ~ 
N. J.; Significance of Sizing Tests Subcommittee: R. G. 
Mispley, Crown Zellerbach Corp., Camas, Wash., Chairman. 
Paper Making (Cylinder) Committee: J. J. Harrison, 
Michigan Carton Co., Battle Creek, Mich., Chairman. Paper 
Making (Fourdrinier) Committee: N. R. Phillips. Champion 
Paper & Fibre Co., Canton, N. C., Chairman. Tissue Sub- 
committee: L. P. Thompson, Personal Products Co., Mill- 
town, N. J. 

TustinG Division: James d’A. Clark, Consultant, Long- 
view, Wash., General Chairman. Fibrous Materials Testing 
Committee: I. R. Schafer, Forest Products Laboratory, 
Madison, Wis., Chairman. Nonfibrous Materials Testing 
Committee: James P. Casey, A. E. Staley Mfg. Co., Decatur, 
Ill., Chairman. There are eight subcommittees. Testing 
of Enzymes Subcommittee: Alexander Frieden, Pabst Labora- 
tories, Milwaukee, Wis.; Testing of Rosin Size Subcommittee: 
D. D. Cameron, Hercules Powder Co., Wilmington, Del.; 
Testing of Clays Subcommittee: C. G. Albert, Edgar Bros. 
Co., McIntyre, Ga.; Testing of Casein Subcommittee: D. B. 
Laird, The Borden Co., Bainbridge, N. Y.; Testing of Coating 
Starches: C. C. Kesler, Penick & Ford, Ltd., Inc., Cedar 
Rapids, Iowa; Testing of Titanium Dioxide Subcommitiee: 
W. R. Willets, Titanium Pigment Co., New York, N. Y.; 
Testing of Calcium Sulphate Subcommittee: John Lewis, 
University of Maine, Orono, Me.; and Testing of Animal 
Glue Subcommittee: Chairman to be appointed. Wazx Test- 
ing Committee: A. M. Heald, Scott Paper Co., Chester, Pa., 
Chairman. Pulp Testing Committee: R. I. Thieme, Sound- 
view Pulp Div., Scott Paper Co., Everett, Wash. Optical 
Properties Committee: H. E. Obermanns, Hammermill 
Paper Co., Erie, Pa. Microscopy Committee: C. E. Brandon, 
Howard Paper Mills, Inc., Dayton, Ohio. Paper Testing 
Committee: D. H. Newcomb, Riegel Paper Corp., New York, 
N. Y.; Erasing Properties Subcommittee: P. W. Codwise, 
Beaver Wood Products Co., Thorold, Ont.; Container Test= 
ing Committee: C. H. Krebs, Atlas Boxmakers, Inc., Chicago, 
Ill.; Packaging Materials Testing Committee: L. E. Simerl, 
Marathon Corp., Menasha, Wis. There are four subcom- 
mittees. Water Vapor Permeability Subcommittee: Charles 
Southwick, H. P. Smith Paper Co., Chicago, Ill.; W. V. P. 
of Completed Packages Subcommittee: C. M. Woodcock, 
General Foods Corp., Hoboken, N. J.; Insect Resistance of 
Packages, Paper and Paperboard Subcommittee: H.S. Gardner, 
Fibreboard Products, Ine., Antioch, Calif.; Flavor and Odor 
Transfer Subcommittee: A. H. Landrock, Dept. of Food 
Technology, Massachusetts Institute of Technology, Cam- 
bridge, Mass. Chemical Methods Committee: A. S. O’Brien, 
Eastman Kodak Co., Rochester, N. Y.; Alpha, Beta and 
Gamma-Cellulose Subcommittee: A. S. O’Brien, Chairman; 
Disperse Viscosity Subcommittee: A. F. Martin, Virginia 
Cellulose Div., Hercules Powder Co., Wilmington, Del.; 
Reducible Sulphur in Paper and Pulp Subcommittee: C. P. 
Donofrio, Nekoosa-Edwards Paper Co., Port Edwards, Wis.; 
Moisture in Cellulose Subcommittee: Geoffrey Broughton, 
University of Rochester, Rochester, N. Y. | 

SpectaL Commirrers: Standards Committee: Roger C. 
Griffin, Needham, Mass. Research Appropriations Committee: 
John L. Parsons, Hollingsworth & Whitney Co., Waterville, 
Me. Joint Textbook Committee: Harry 8. Spencer, Howard 
Smith Paper Mills, Beauharnois, Que., Canada. The other 
members of this committee responsible for the publication 
of “Pulp and Paper Manufacture” are: R. S. Hatch, Hudson 
Pulp & Paper Co., Palatka, Fla., Douglas Jones, Technical 
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PULP DIVISION USES 


JHE FIRST HIGH YIELD KRAFT PULP MILL 
2N THE PACIFIC COAST 


ses three Sprout-Waldron 450 h.p. 36-2 Refiners 
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The 
SPROUT-WALDRON 
refiner is the 
high capacity leading producer of 
high yield © high pulp quality 
flexibility of operation pulps 
rugged construction 


Does High Yield Kraft Pulping fit into your plans? 
Send for Bulletin 92 —"“High Yield Kraft Pulping—a Process Study’’. 
Sprout-Waldron & Co., Inc., 38 Logan Street, Muncy, Pennsylvania. 
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Section, Canadian Pulp & Paper Association, Montreal, P. Q., 
R.G. Macdonald, TAPPI, New York, N. Y., and R. 8. Kellogg, 
Bradenton, Fla. J. N. Stephenson, Pulp & Paper Magazine 
of Canada, Gardenvale, P. Q., is Editor. 


R. G. Macponatp, Secretary TAPPI 


1953 TAPPI Medal to Roger Griffin 


The twenty-first TAPPI Medal was presented to Roger C. 
Griffin, Retired, of Needham, Mass., at the annual luncheon 
of the Technical Association of the Pulp and Paper Industry 
held at the Commodore Hotel, New York on Feb, 19, 1955. 


Roger C. Griffen 


James d’A. Clark, Consulting Engineer of Longview, Wash., 
and General Chairman of the TAPPI Testing Div. made the 
presentation on behalf of the Executive Committee of the 
Association. The remarks of Mr. Clark and Mr. Griffin 
follow: 


Presentation Remarks by James d’A. Clark 


It is indeed a rare privilege once more to be permitted the 
honor of representing the membership of this Association in 
making a presentation of its distinguished service award, 
the TAPPI Medal. Because of the absence of the recipient, 
whose medical adviser has forbidden him to join us today 
upon this happy occasion, the presentation will be made per 
filium to Roger Castle Griffin, Jr. 

Roger Castle Griffin, Sr., was born in Montclair, N. J., 
nearly three score and ten years ago. He graduated from 
Harvard, magna cum laude in his twenty-first year and then 
took successively his Master’s degrees, first in Arts and then 
in Science. Following in his father’s footsteps, he has had a 
distinguished chemical career in Cambridge, Mass., latterly 
as Vice-President of Arthur D. Little, Inc., a company which 
his father had founded as a partnership with Dr. Little. 

Roger joined TAPPI when it started in 1915 and served as 
Chairman of several committees. In 1936 he was Chairman 
of the New England Section, and in that vear became a 
member of the TAPPI Executive Committee. Since its 
inception 20 years ago, Roger has been Chairman of the im- 
portant Standards Committee. 

I knew Roger first through his well-known book “Technical 
Methods of Analyses” which with its wealth of specifications 
and data, proved a helpful friend to me as a young man 
trained only as an engineer, when I became the ‘‘Chemist”’ in 
a paper mill. Roger was among the first in our industry to 
recognize the importance of good testing procedures. He 
heartily concurs in our expressed belief that “it is almost 
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certain that the manufacturer who makes the best tests for 
the properties of his product, will be the first to improve Ga 

Few have any idea of the amount of work, thought, and 
guidance that Roger has contributed toward the formulation 
of the present TAPPI Standards. I discovered that last year 
he spent nearly 500 hours on them and that Mrs. Griffin 
had added another 100 hours or more of her time in helping 
him, 

Testing methods are quite often compromises, yet a compro- 
mise for a standard method is rarely possible because for 
specifications or for referee purposes the stipulated test must 
be carried out precisely in accordance with some one individ- 
ual method. A choice of alternative procedures, some of 
which might be just as good as the method selected, is not 
permissible for such purposes. Thus we have a fertile field, 
not only for animated discussions, but occasionally also for 
hurt feelings. That there have been almost no badly hurt 
feelings in this work in TAPPI over the years, has been very 
largely due to the understanding, tact, firmness, and above all 
the fairness and good humor of Roger Griffin. . 

Many a time when the protagonists of two different proce- 
dures for the same testing method became hot and heavy, 
Roger would carefully consider the matter and write his opin- 
ion in a gentle letter with quiet humorous touches to each 
warrior with copy, as usual, to Ronald Macdonald. As far 
as I know, no loser (in whose shoes I have often been) ever 
questioned Roger’s understanding of the points at issue nor 
the soundness of his judgment. Both victor and vanquished 
lived happily thereafter to fight again another day—but 
then about some other procedure. 

As a case in point, let me give a brief résumé of the second 
“Battle of the Burst’’—Mullen, that is, the first battle having 
occurred in 1936, when, to secure greater reliability of the 
bursting test I had advocated the adoption of the Schopper- 
Dalen tester as the TAPPI reference standard. Don Scribner, 
to whom I had the honor of presenting the TAPPI Medal 
ten years later and whose death a year ago was such a shock 
to his many friends, defeated me after reams of correspond- 
ence and several published articles, one of which was by 
Roger in which he provided additional data and impartially 
reviewed the issues. 

In 1940, fanned by a series of border incidents at the U.S. 
Customs over the true bursting strength of newsprint, as 
well as local trade disputes about the test, war broke out 
anew over my suggestion this time, of adopting a modified 
hand-driven Mullen tester as the reference standard in order 
to avoid the uncertain dynamic effect of the rapid pressure 
rise on the gage readings. In Washington, at the Bureau 
of Standards, Don Scribner took a firmly entrenched position 
holding that (a) the bursting test as commonly practiced, 
was so inherently poor in precision that the existing TAPPI 
method could not usefully be improved, and (b) if people 
wanted a more precise test for their purposes, they should 
use the tensile tests. I countered that (a) the bursting test 
was a useful one and widely used, (b) people wanted a repro- 
ducible bursting test, and (c) it was up to TAPPI to produce 
one. 

Months and several dozens of letters later, Don finally 
wrote to Mac, with a copy to self and Roger, that we should 
publish an amendment to the effect that the orifice of the 
tester should be specified at 1.20 instead of 1.24 inches. I 
protested, saying that the suggested change was of little con- 
sequence; what was needed was a comprehensive revision, 
but, if we did publish this amendment, so as to provide a 
little joy to living in those somber times, and in order to 
try to get the user’s mind off the uncertainties of the test, we 
should also specify that ‘the frame of the instrument shall 
be painted grass green in color and pink spots added thereto 
at intervals of not over one, nor less than one-half inch.” 
You will see that few punches were being withheld. That 
battle ended in a draw with the following classic letter from 
Roger to all concerned: 
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FREEDOM from CLOGGING 


Paper men have found that their “Buffalo” 
Stock Pumps not only retain their initial high 
efficiency, but also are favorites with mainte- 
nance men! ; 


First, “Buffalo” impellers are non-clogging. 
Even high consistency liquid flows through 
them as easily as through a pipe. 


Second, “Buffalo” impellers are shrouded, or 
enclosed. They do not depend on close run- 
ning tolerances for high efficiency. There’s 
no “wedging” or wearing. 

Third, all parts are readily accessible. Take 
the “Buffalo” Diagonally Split-shell Single 


BUFFALO 


528 BROADWAY 


you get 


both 


UMPS 


Suction Ball Bearing Pump above. Remove a 
few bolts from the casing, and you can remove 
the upper casing half to expose impeller and 


stuffing box. Bearing cover is just as easy to 
remove. 
Better write today _ for 


BULLETIN 953 and see 
the full line of “Buffalo” 
Pumps for the Paper 
Industry ready to 

give you years and 

years of depend- & 

able service! 


PS, INC. 


BUFFALO, N. Y. 


Subsidiary of Buffalo Forge Company 


Canada Pumps, Ltd., Kitchener, Ont. 
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“With regard to the bursting test, I must confess that I am 
becoming more and more confused regarding the real points 
at issue. Two or three years ago someone sent me the follow- 
ing definition: ‘Mullen Test,’ ““Poptest,”’ “Burst,’’ some- 
times called bursting strength. 

“These terms are used in referring to a kind of ability to 
resist stretching, which is determined by means of a test 
known usually by the name ‘Mullen.’ When a sheet of 
paper ruptures either by virtue of extreme stress or extreme 
strain or both (it is not known which). it ‘pops’ and is said 
to have ‘burst’ whence the other names arise. It is expressed 
in pounds per square inch, which figure has no connection 
with any type of unit strength at rupture or deformation at 
rupture dealt with in the engineering or physical sciences, 
However, it is of great value to paper producers and users 
as conclusive evidence of the quality of all kinds of paper being 


real. We believe that we now have a precise and reprodu- 
cible test. 

Roger Griffin married Marian Neilson in 1917 and has 
three children and five grandchildren. His daughter Betty, 
a graduate of Colby Junior College, is married to Capt. W. H. 
Russell, Jr., U.S.A.F., who, after serving in the last war and 
in Japan and Korea, is now stationed in Washington, D. C. 
Both sons have chosen technical careers: son Donald who 
graduated in chemistry from Wesleyan University, is now with 
the Mathieson Chemical Co., in Niagara Falls, N. Y., after 
spending two years as an officer in the Navy and about five 
years at the Jet Propulsion Laboratory of the California: 
Institute of Technology; and son Roger, Jr., who, after at- 
tending Harvard, received his Master’s degree in Textile 
Chemistry following a five-year course at Lowell Textile 
Institute, and now is in the Lastex Dept. of The United States 
Rubber Co., at Providence, R. I. 


The Luncheon at the 38th Annual Meeting of the Technical Association of the Pulp and Paper Industry, New York, 


IN. YViss 


commonly used, and to show the merits of such widely dif- 
ferent papers as newsprint, coatings, glassine, and butcher’s 
manila and such as paper boards as corrugated, match board, 
patent coated, etc. It should always be included in all 
specifications since without knowing the ‘pop,’ no business 
can be consummated.” 


He then continued: ‘‘You may have heard, when you were 
a boy, the poem beginning, ‘Oh, Mullen, whisper in my ear 
and tell me how you grow.’ It seems to me that the paper 
industry might parody the verse as follows: 


‘Oh, Mullen, whisper in my ear and tell he what you show. 
You must have some significance, if we could only know. 
You ‘burst’ with joy on every hand, 

But why, we cannot understand.’ ” 


With Roger again as umpire, the third, and it is hoped the 
final ‘‘Battle of the Burst’’ has just been concluded with the 
latest TAPPI revision T 404 m-52, based largely upon the 
excellent work done on the test by Stanley Mason and his 
associates at the Pulp and Paper Research Institute in Mont- 
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‘eb. 19, 1953 


In his younger days, Roger Senior did quite a bit of travel- 
ing, including a few months spent in Cape Town, S. A., and 
tours through England and Scotland. (I am sorry that I 
didn’t meet him then, but I was only six years old at the time.) 
Since then, as he modestly puts it, he has “just plodded 
chemically and TAPPI-ly along.” It is not often that such 
“plodding” has been of such great value and service to so 
many people, not only here but all over the world. 

It is therefore with the greatest of pride that, on behalf of 
the members of the Technical Association of the Pulp and 
Paper Industry, I hand this medal to you, Roger Castle 
Griffin, Jr., to present to your father with our very best 
wishes and thanks to both him and your mother. 


Response by Mr. Griffin 


It is with sincere thanks and appreciation that I accep’ 
this twenty-first TAPPI Medal. It is also an added pleasure 
to have it presented by Jim Clark, with whom I have hac 
many a good verbal battle—each one always terminating 


Vol. 36, No.3 March 1953 TAP & 


Waste disposal was a problem with a large pulp 
and paper manufacturing company. They changed 
to ammonium bisulphite cooking where they 

could recover much of the chemical value in the 
waste liquor... they found, in addition, the 
efficiency of the pulping operation was improved 
and the pulp was of better quality. 


to better advantage 


Mathieson was the logical choice to supply 
ammonia. Three major plants, Lake Charles, 
Niagara Falls and Morgantown, assured a firm 
source of supply. And, of added advantage, 
Mathieson also produced caustic soda, soda ash, 
chlorine, sulphur and sulphuric acid, hypochlorite 
products, sodium nitrate, sodium chlorite, 
ammonium sulphate and ammoniacal liquor 

... other important raw materials for pulp 

and paper production. 


These same advantages will be of benefit to you. 
You'll be sure of top-quality chemicals. . . multi- 
plant production facilities provide dependability 
... Integrated delivery system assures on-time 
schedules. You'll find you can buy chemicals to 
better advantage—at any time—by 

consulting Mathieson. 


MATHIESON INDUSTRIAL 
CHEMICALS COMPANY 


Division of Mathieson Chemical Corporation 


BALTIMORE 3, MARYLAND 


MATHIESON 


526 
sustic soda @ soda ash e liquid chlorine © sulphur ¢ sulphuric acid ¢ bicarbonate of soda e ammonia e¢ sodium nitrate ¢ nitric acid ¢ hydrazine 


edium methylate ¢ sodium chlorite ¢ hypochlorite products ¢ dry ice and carbonic gas * ammonium sulphate © ethylene derivatives * methanol 
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without acrimony in a still deeper and warmer friendship. 
I consider it a signal honor to be included in this select 
group to which previously have been chosen such good 
friends of mine as Ed Sutermeister, Clarence West, Don 
Seribner, and Bill MacNaughton. 

I regret that I cannot be present to greet personally my 
many TAPPI associates. Unfortunately, it is necessary that 
my acceptance has to be by remote control from my broad- 
casting studio in Needham, Mass. For the past few years 
this has become a miniature Grand Central Station where 
TAPPI Standards arrive from the various committees and, 
after a thorough inspection, are either side-tracked for re- 
pairs or despatched to the printing station. 


PRIS ENTE O 


The Tappi Medal which was presented to Roger C. Griffin 


My father, Roger B. Griffin, graduated from the Univer- 
sity of Vermont in the late 1870’s and was one of the early 
members of the American Chemical Society. He became 
affiliated with a laboratory in Providence, R. I., where he be- 
came interested in pulp and paper technology and was, I 
believe, superintendent of the first sulphite mill. At about 
this time he became acquainted with another chemist who was 
interested in pulp and paper, Arthur D. Little, and in 1886 
they formed a partnership and organized the laboratories of 
Griffin & Little at 71 Milk St., Boston. My father was an 
expert glass blower and there were memorable days in my 
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young life when he would take me in to the laboratory and 
let me watch him blow glass, make liquids change color. 
cause minor explosions, let yellow phosphorus burn, and per- 
form other acts of chemical magic. I think that then and 
there I decided to become a chemist. 

My father was killed by an ether explosion in the labora- 
tory in 1893, when I was 9 years old. At that time he and 
Dr. Little had nearly completed the manuscript for thei 
book ‘‘The Chemistry of Paper-Making,” which was published 
about a year later and was the first book on that subject. 
It is interesting to note that in those days the wire side ot 
machine-made paper was called the right side and the felt 
side was termed the wrong side. Presumably, therefore, 
half of the newspapers were printed on the wrong side. Dr. 
Little carried on the business under his own name for a num- 
ber of years, except for a brief partnership with Prof. William 
Walker of M.I.T. I joined his staff at the beginning of 1909 
and later in that year the business was incorporated. At 
that time most of the work consisted of chemical analyses 
and physical testing, largely for paper concerns and electric 
street railway companies. It steadily expanded, however, 
into other fields of testing. The volume of research and engi- 
neering work also increased steadily until the analytical 
and testing section of the business was finally discontinued at 
the end of 1938. 

After 2 years with the Arthur D. Little organization I was 
made head of the analytical department and continued nomi- 
nally in charge of it for 27 years although I did not do any 
actual laboratory work after we moved to Cambridge in 1918. 
In the course of my work I visited many plants, especially 
pulp and paper mills, from Nova Scotia to Florida and from 
Maine to Wisconsin. I started out as an analytical chemist 
at a time when they were considered important in the techni- 
cal world. Later they were considered about the lowest 
form of human chemical specimens. I think, however, the 
pendulum is swinging back again, and I am proud to consider 
myself as still basically an analytical chemist, with strong 
leanings toward paper technology. 

In my early days I did quite a bit of referee wood pulp 
testing and trouble shooting. JI remember stepping off the 
train in Oldtown, Me., one morning with the thermometer 
20 degrees below zero, As there was no transportation in 
sight, I had to walk half a mile or more to the pulp mill, 
shifting my bag every few yards so I could cover up my other 
ear. In the machine room the steam was so thick that visibil- 
ity was practically zero and I had to be led about by the hand 
to avoid annihilation. A large crack under the door let in 
the sub-zero air and before opening the door the frozen steam 
had to be shovelled away. 

I shall never forget my first trip to a town in Nova Scotia. 
Let’s call the mill there the Smith Pulp Co. From the tone 
of previous letters, it was evident that Mr. Smith was a hard 
man to satisfy. In his last letter he had written that he had 
another lot of pulp to be tested, “but don’t send the fellow 
you sent before.” So I left, feeling like the lamb going to 
slaughter. When I arrived I found a beautiful little hotel— 
owned by Mr. Smith. Later I visited the pulp mill and a large 
lumber mill, both owned by Mr. Smith. The only store in 
the town was owned by Mr. Smith and Mr. Smith was the 
head of the local bank. In fact, Mr. Smith owned or controlled 
practically everything in the town. 

The next day I went down to the dock where several 
thousand bales of pulp were piled. It was connected to the 
land by a narrow runway. I was given a crew of men and we 
set to work. There was a gale blowing and it was bitter 
cold, though not freezing. We made a fortress to protect us 
from the cold and wind by repiling some of the bales and we 
worked in that fortress for three days. As the dock was on an 
arm of the Bay of Fundy, there were tremendous tides and 
one day the connecting runway was under water and we 
were marooned in our pulp fortress for several hours. 
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Across A THIN STRIP OF PAPER, 
slightly less than three-fourths of an inch wide, moves th 

via teletype—in Government agencies, the Armed Forces, « 
business offices and plants throughout the U. 


Teletype tape called for a carefully engineered pulp that would meet 
many requirements —tensile strength that would resist tear yet not wear 
out the perforation pins ...a minimum of fuzz and lint... the 
right amount of oil impregnation for speedy movement through the machines. 


Engineered papers require the right pulps. 


y Coming up with the right pulps for special papers is a job 
the experts of our Technical Service Division have been doing 


7 for more than half a century. If you have a paper problem, 


i perhaps they can help you, too. 
Write to Dept. PD-3 in our Boston office. 


COMPANY, Berlin, New Hampshire 
CORPORATION, La Tuque, Quebec 


General Sales Offices: 150 Causeway Street, Boston 14, Mass. 
Dominion Square Bldg., Montreal, Quebec 


SOLKA & CELLATE PULPS * SOLKA-FLOC * NIBROC PAPERS * NIBROC TOWELS * NIBROC 
KOWTOWLS * BERMICO SEWER PIPE, CONDUIT & CORES * ONCO INSOLES * CHEMICALS 
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On the third day one of Mr. Smith’s sons was driving me to 
the station when a car coming in the opposite direction flagged 
us down and a voice barked out; ‘Turn around, I’ve got some 
more pulp I want tested.” That was the first time I met 
Mr. Smith. Apparently he had decided I was not afraid 
of hard work. As a matter of fact, I stayed there the rest of 
the week and had lunch each day in his beautiful home. He 
was an autocratic Scotsman who ruled with an iron fist and 
expected everyone to jump when he spoke. Yet underneath 
he was a fine gentleman and a devout churchman. I ac- 
cepted his invitation to accompany him and his family to a 
week-day service at the kirk, and that apparently did it! 
In his next request for a pulp test, he wrote: ‘‘Please send 
young Griffin.” I was genuinely grieved to learn later that 
all of his several sons were killed in World War I. 

For diversity of experience I can recommend working in an 
independent testing and consulting company. When I 
joined the Arthur D. Little staff in 1909, the company had 
35 methods of testing especially written up for its own use. 
During the following 29 years I prepared 302 additional 
methods, covering materials from Acetic Anhydride to Zir- 
conia Pigments. In many of these methods were included 
not only testing procedures but a brief description of the 
material and general tolerances or specifications. In 1920 it 
was decided to cull over our methods, which then numbered 
over 200, and select such as seemed suitable as the basis of a 
book on testing. This was published in 1921 under the title 
“Technical Methods of Analysis.” Much to my surprise, 
it attained sufficient success to justify a revised and enlarged 
second edition, published in 1927 and not dead yet. 

One of the pleasant aspects of independent testing work 
and technical consulting is meeting people; and one of the 
best opportunities of meeting people is by membership in 
technical societies. Dr. Little recognized this by urging his 
associates to join such societies and by paying their dues in 
some cases. I joined TAPPI in 1915 and the following year 
was appointed to one of its first technical committees, that 
on methods of testing, serving on the subcommittee on rosin 
and rosin sizing. After several years’ service on the Paper 
Testing Committee, I accepted the Chairmanship of the 
Nonfibrous Materials Testing Committee and in the four 
years from 1929 to 1932 I wrote up 21 methods which were 
approved by the committee and became TAPPI standards. 

In 1933 I became General Chairman of the Testing Division 
and continued as such for three or four years. In 1933 also, 
the present Standards Committee was organized and I was 
offered the Chairmanship, a position which I have now hung 
on to for 19 years. 


At an ASTM meeting in the middle 30’s I was approached 
by its Secretary to undertake the organization of an ASTM 
Paper Committee. I told Clark Heritage, who was then 
President of TAPPI, that I would do so if he would help. 
After about two years of correspondence and consultation, 
Committee D-6 on Paper was formally organized at a meet- 
ing in New York in June, 1937, and I served three years as 
its first Chairman. 

You can see from the foregoing that for some 43 years I 
have been directly concerned with methods of analysis and 
testing, as well as with specifications and with technical 
committee work. None of my work has been more enjoy- 
able or more satisfying than that devoted to the work of 
TAPPI committees, especially the Standards Committee, 
because it has helped to produce tangible, visible results 
which not only are useful to many people in one of the most 
important industries, but should continue to expand in use- 
fulness. 

When the present Standards Committee was organized in 
1933 there were 55 TAPPI Standards. We now have 
177 Standards and 16 Suggested Methods. Many of the 
early standards were issued just as they were originally written, 
with no attempt at a uniform style. We have gradually 
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adopted a set of Regulations Governing Standards an 
Suggested Methods which is published in the TAPPI Yea 
Book and which should be carefully read by the chairman ¢ 
every committee concerned with the development of stand 
ards. In an attempt to bring our standards into uniforr 
shape and correct minor mistakes, we have issued 239 “cor 
rected” standards since 1932. We have also publishd 9 
major revisions. 

It should be emphasized that the Standards Committe 
does not originate any TAPPI Standards. They are de 
veloped in the various technical committees, sometimes afte 
years of work on a single standard, and great credit is due t 
these committees for their splendid work. The Standard 
Committee acts as a screening and coordinating body. I 
has the final say, however, on each Tentative Standard o 
Suggested Method until it is ready to be submitted to lette 
ballot of the TAPPI membership for advancement to al 
Official Standard, and in my opinion—which is probabl; 
prejudiced—is one of the most important TAPPI committees 

I hope I have not bored you by my TAPPI statistics an 
rambling reminiscences. I remember two men sitting at th 
head table of a meeting who were due to make speeches 
One said, “Does it bother you when people begin to look a 
their watches?” The other replied, ‘No, that does not bothe 
me; it’s when they look at their watches and then hold then 
up to their ears!” Not wishing to cause such a situation 
I will close by making a couple of suggestions: 

The first suggestion has to do with the Standards Committee 
The success of any Technical Committee depends largely upot 
its Chairman. He organizes, plans, and directs the work, bu 
in most cases the actual work is apportioned among th 
members. The Standards Committee, however, is unique 
and about 9944/10% of its work falls upon the Chairman 
The other members merely study each proposed standart 
as it is presented and vote by letter ballot to accept, amend 
or reject. While this voting is of great importance an 
requires experience, knowledge, and judgment, it occupie 
comparatively little time of the individual voter. 

On the other hand, the Chairman should keep in contae 
with the chairmen of all the other committees which are con 
cerned with Standards. (At present I have active folder 
for 21 such committees.) He must see that all propose 
standards are in proper form before sending them out fo 
vote. Some of them require extended correspondence an 
redrafting before this stage is reached. He must keep | 
record of all new standards, as well as corrections and revi 
sions, and once a year send them to New York for looselea 
printing. This also involves keeping the looseleaf indexe 
up to date for the annual printing. In short, to do a good jo! 
the Standards Committee’ Chairman must be familiar wit 
chemical and physical testing, editorial work, proofreading 
TAPPI rules and regulations, policy matters, and the wor 
of various committees, as well as with TAPPI Standards. 


The work requires more time than should be expected to b 
done voluntarily by any individual in connection with hi 
regular job in a private company. My suggestion is, there 
fore, that the next Chairman of the Standards Committe 
should be a properly qualified person hired to be a membe 
of the TAPPI headquarters staff in New York. He migh 
also logically handle other TAPPI publications, such as th 
Data Sheets, Routine Control Methods, etc. I hope tha 
day will not come too soon, however, as I thoroughly enjo 
the work. 

My second suggestion is this: If you are a member ¢ 
TAPPI mainly for what you expect to get in return—an 
you will get a lot—that, I suppose, is your own affair. Bu 
if you want to get the most out of your membership, take pai 
in committee work. I urge, particularly, younger membet 
to jom some committee. These committees are the vitalizin 
force of TAPPI. Their work not only produces the tangib 
results which are of continuous and lasting benefit to tk 
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The Sandy Hill Selective Drive 


All Sandy Hill Selective Drives were installed and started up 
and are still running without structural or functional failure. 


This reflects the attitude of the company’s designers in design- 
ing adequately for paper machine operating strains. It reflects 
the Sandy Hill designers’ knowledge of paper mill operating 
conditions which the drives must meet in order to function without 
failure or annoyance to the user. 


Sandy Hill does not build a cheap drive because it believes 
that a drive which will last over a long period of years with no 
more attention than adequate inspection and lubrication is the 
most economical per ton of paper made. 


Features 


Unvarying draw between sections. 
Fineness of draw regulation. 


Simplicity of design that keeps maintenance within the ability 
of the good paper mill millwright. 

Power saving and low first cost to a degree hitherto unknown. 

No detectable slippage due to the V-belt feature of the 
drive. 

Saving in space, no basement or mezzanine needed for line 
shaft. 


Write on your company letterhead for further in- 
formation about an adequately designed drive. 


The Sandy Hill Iron & Brass Works 


Machinists ond Founders Specializing in Paper and Pulp Mill Machinery H u dson Fa ] Is, N. Y. 


Associated with Canadian Vickers, Ltd., Montreal—Builders of Sandy Hill Designed Machinery in Canada 
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many, but it produces intangible results for the committee 
members, in valuable experience, the pleasure of meeting and 
teaming up with others, and the deep satisfaction of accom- 
plishment. I ought to know; I have had over 30 years of it! 

And now this is Old Man Standards signing off, with kind- 
est regards to my many friends in TAPPI and with many 
thanks for the signal honor you have seen fit to bestow upon 
me. 


Report of Standards Committee for 1952 


One gets the distinct impression that during 1952 there 
has been a notable upsurge of activity in regard to Standards 
and Suggested Methods among several of the TAPPI com- 
mittees. Correspondence has been unusually heavy and a 
considerable number of “rough drafts’? have been submitted 
for comment and suggestions. This is an excellent idea and 
they are always welcome, but these rough drafts should at 
least be smoothed down to the extent that they are in the 
approved TAPPI format. A little more care in this respect 
would save considerable unnecessary work and correspond- 
ence. This, of course, is even more important in the case of 
Standards submitted for official action of the Standards 
Committee. Several of the proposed Standards submitted 
had to be returned for extensive rewriting. 


New and Revised Standards 


During 1952 one new Tentative Standard and one new 
Suggested Method were approved and published: 


T 481 sm-52. Fiber Orientation in Paper (Zero-Span Tensile 
Strength) (7) 

T 482 m-52. Water Vapor Permeability of Sheet Materials at 
O°F. (2) 


A revision of Tentative Standard O 406 p-50, Standard 
Terms Used in the Sulphite Pulping Process, was approved 
and published (3) and it was voted that it be submitted by 
letter ballot to the membership for advancement to Official 
under a new number, O 300 p, together with the following 
Tentative Standards: 


T 7 p-49. Weight-Volume Measurements of Pulpwoods and 
Chips 

T18m-50. Specific Gravity and Moisture Content of Pulp- 
wood 

T 620 m-52. Analysis of Industrial Process Water (as cor- 
rected in 1952) 

T 634 m-47. Melting Point of Petrolatum 


Revisions of two Official Standards were approved and 
published: 


T 403 m-47. Bursting Strength of Paper (4) 
T 412 m-42. Moisture in Paper and Paperboard (4) 


It was voted that T 403 m be reverted to a Tentative Stand- 
ard. The other revision will be submitted by letter ballot 
to the TAPPI membership for approval. 

Revisions of two Suggested Methods were approved and 
published: 


T 226 sm-52. Specific External Surface of Pulp (6) 
T 478 sm-52. Ink-Erasing Quality of Paper (7) 


The following Tentative Standard was approved for ad- 
vancement to Official but it was voted that it first be published 
(8) in corrected form and the title changed to Acid-Insoluble 
Lignin in Wood Pulp, namely: 


T 222 m-50.. Lignin in Wood Pulp 


In addition, a method for Viscosity of Starch and Starch 
Products has been accepted under the number T 637 m. 
It is awaiting publication pending the acceptance of a com- 
panion method for Analysis of Starch and Starch Products 
submitted to the committee in December, together with a 
proposed revision of T 628 m-43, Analysis of Rosin Size. 
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During the year, the committee voted on a total of 16 su 
missions, including advancements, rejecting one and pos 
poning one. 


Contents of Book of Standards 


In August the manuscript for the annual printing of loos 
leaf Standards for 1952 was sent to the New York Offic 
The final proof was corrected and returned in the middle | 
October but again there has been a delay in completing tl 
mailing. When it is sent out it will consist of the followin 


2 new Suggested Methods 

2 revised Suggested Methods 

2 revised Tentative Standards 

2 revised Official Standards 

1 Tentative Standard advanced to Officia 
8 corrected Standards 


When these are included, the manual will consist of tl 
following: 


Tentative Official Total 

Standard recommended practices 2 iB) 13 
Standard specifications 4 1 5 
Standard testing methods 44 114 158 
Suggested methods es 4 AZ 
50 126 193 


Jurisdiction of Committees 


The new methods published in 1952 are under the jurisdi 
tion of the following committees: 


Paper Testing Committee...............- T 481 sm 
Packaging Materials Testing Committee...... T 482m 
Acid Pulpmg Commuttee 22 2. ee eee O 300 p* 


* Formerly O 406 p. 


Change in Committee Personnel 


Bourdon W. Scribner died on March 6. Known to h 
many friends as Don, he had been a member of the Standar 
Committee for many years. His long experience in pap 
and his ready access to others in the National Bureau | 
Standards made him a particularly valuable member. H 
passing was a severe loss both to his personal friends and to h 
colleagues. We all miss you, Don. 

B. L. Browning of the Institute of Paper Chemistry w: 
appointed a member of the committee in August. 


Questions and Comments 


In last year’s report (9) a number of suggestions were ¢ 
fered for improvements in committee work and in service © 
TAPPI members. While it appears that they had little 
any effect, another small batch is now offered in the hope th 
they will eventually bear fruit and not be considered mere 
a bunch of sour “gripes.” 


1. A proposed method for Water Vapor Permeability 
Packages was submitted by the Container Testing Committ 
in November for comment. The question has been raist 
as to whether this is within the scope of the Container Testi 
or of the Packaging Materials Testing Committee. Sin 
the scope of each of these committees as given in the 19, 
Year Book mentions “packaging, including packages’’ at 
“packaging materials and packages other than heavy co 
tainers,” respectively, it would appear that these scopes net 
more precise definition. It is suggested that the scope 
every committee be approved by the General Chairman 
the Division in which it falls. 


2. One of the most important phases of Standards, and t 
most neglected, is keeping them up to date. It seems wor 
while, therefore, to reiterate the following statement fro 
last year’s report: 

All Standards and Suggested Methods over 5 years 0 
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should be reviewed as soon as possible by the sponsoring 
committee. Those which the committee decides do not need 
any major revision should be designated as “reapproved”’ 
and such action should be communicated to the Chairman of 
the Standards Committee together with any changes in 
wording that may be recommended. Each Standard which 
requires revision should go on the committee’s list of proj- 
ects and be assigned a new project number. 


LITERATURE CITED 


Tappi 35, No. 5: 180A (May, 1952). 
Tappi 35, No. 12: 129A (Dec., 1952). 
Tappi 35, No. 6: 135A (June, 1952). 
Tappi 35, No. 8: 145A (Aug., 1952). 
Tappi 35, No. 9: 176A (Sept., 1952). 
Tappt 35, No. 8: 147A (Aug., 1952). 
Tappi 35, No. 5: 183A (May, 1952). 
Tappi 35, No. 12: 128A (Dece., 1952). 
Tappi 35, No. 2: 81A (Feb., 1952). 
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Rocer C, Grirrin, Chairman 


Research Appropriations Committee 


Report—1952 


Thirteen requests for financial aid were received from As- 
sociation committees during 1952, and of these, eleven were 
granted, totaling $28,451.60. This is the largest fund for 
committee projects that has been approved, within a single 
year, by the Research Appropriations Committee. The 
requests, however, came from only ten committees of the 
more than 40 major committees listed in the TAPPI Year 
Book. The availability of research funds to assist and 
accelerate work on projects should be a stimulus to greater 
effort on the part of committee chairmen to further their 
objectives and those of the Association. 

As a source of project material for committee activities, 
each chairman has been supplied with a copy of the A.P.P.A. 
booklet on ‘Technical Problems of the Pulp and Paper 
Industry” (Report No. 4, Committee on Coordination of Re- 
search). This informative report was also reprinted in the 
September, 1952, issue of Tappi (page 14A). 

The list of 1952 research grants is summarized in the follow- 
ing table: 


Request 
0. Project Committee Amount 
37 Friction Loss of Paper Stock Hydraulics $ 6,275 
in Pipes 
40 Development of a Standard Water $ 1,500 


Method for the Deter- 
mination of Suspended 
Solids in Mill Waste. A 
Comparison of Buchner 
and Gooch Methods 
41 Construction and Testing of Structural $ 512.60 
Two Drainage Time Fibrous 
Testers of New Design Materials 
42 Purchase, Alteration, and Structural $ 1,364 
Evaluation of a Baum- Fibrous 
gartner Sphere for Meas- Materials 
urement of Light Reflec- 
tion from Insulating Board 
Finishes and Coatings 
43 Species Identification of Fibrous § 2,500 
Wood and Wood Fibers Materials 
Testing 
44 Study of North American Fundamental $ 4,500 
Barks of Interest to the Research 
Pulp Industry 
45 Cellulose Viscosity Methods Chemical $ 1,800 
(continued project) Methods 
46 Correlation Between Lignin Alkaline $ 2,500 
Content and _ Chlorine Pulping 
Number of High Yield 
Kraft Pulps 
47 Thermodynamic Properties Acid Pulping $ 2,000 
of Ammonium and Mag- 
nesium Bisulphite Solu- 
tions (continued project) 
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48 Method for Determination Chemical $ 500 
of Chain Length Distribu- Methods 
tion of Cellulose : 

49 Friction of Paper Stock in Hydraulics 
Pipe Lines (continued 
project; see no. 37) 


$ 5,000 


Total $28 , 451 .¢ 


With respect to the publication of project reports finance 
as a whole or in part by TAPPI funds, a policy has bee 
developed whereby such reports before publication must t 
approved by a Review Committee comprising (1) the chai 
man of the sponsoring committee, (2) the general chairma 
of the respective division, and (3) the chairman of the Rs 
search Appropriations Committee. Moreover, any su¢ 
published report should contain a credit line to the effer 
that the work was aided by TAPPI research grant. Annu: 
progress reports are requested of all committees operatin 
under TAPPI grants. A summary of the active project 
received to date is attached to this report. 

Information relating to ‘‘Regulations Governing Researe 
Appropriations” is found in the Year Book. 

The present members of the Research Appropriations Con 
mittee are: 

W. F. Gillespie (1954) 
J. W. Hemphill (1954) 
J. D. Malecolmson (1954) 
A. L. Sherwood (1955) 


W. H. Swanson (1955) 
J. L. Parsons, Chairman 


K. P. Geohegan (ez-officio) 
G. H. Pringle (ex-officio) 
Allen Abrams (1953) 

A. E. Bachmann (1953) 
H. W. Bialkowsky (1953) 


Progress Reports 


Research Grant No. 30—A Study of the Sugars Obtained b 
Hydrolyzing the Skin-Like Substance Obtained as a 
Insoluble Residue by Treatment of Pulp Fibers with Ct 
prammonium Hydroxide. Fundamental Research Con 
mittee. 

The first report on this work was sent to members of tk 
Committee in 1952, and subsequently published in Tap] 
35, No. 11: 139A (Nov., 1952) under the title, “A Chemie: 
Study of the Skinlike Substance of Sulphite Pulps.” J 
brief, two different bleached coniferous sulphite pulps wel 
subjected to treatment with cuprammonium hydroxid 
baxlooning ensued, and the major portion of the pulps di 
solved. The insoluble banded areas were isolated, deco] 
perized with cold, aqueous HCl, and filtered. The filtrat 
when precipitated with acetone, gave a polysaccharide, whic 
when hydrolyzed yielded mannose and glucose (in the aj 
proximate ration of 5:1). There was also some evidence | 
uronic acid (the nature of which has not been determined 
No such polysaccharide could be isolated from an aspé 
sulphite pulp. 

Unpublished, preliminary tests have been made with 
Mitscherlich pulp, submitted to a preliminary. hot wat 
extraction. The resulting aqueous extract, when hydrolyze 
gave glucose, xylose and mannose (in the approximate rati¢ 
of 6:17:22). The sulphite pulp remaining after the aqueot 
extraction was treated as before with cuprammonium h: 
droxide, and the insoluble copper complex subjected to # 
usual decopperization, filtration, and precipitation technique 
Hydrolysis of the resulting polysaccharide yielded dor 
nantly mannose (mannose to glucose ration 17:3). 

In future work we propose to study other pulps* by #l 
usual techniques. Furthermore, we shall attempt a parti 
mechanical separation of the outer layers of the pulp (is 
skin substance) without recourse to peptization by chemie 
means, and to subject this material to hydrolysis and qu 
tative study, in the hope of finding whether this also retai 
largely mannose units. : 

The isolated skin substance (obtained by cuprammoniu 


* Preliminary experiments with a bleached spruce kraft pulp indie: 
that the “‘skin substance”’ from this material (obtained in very small amout 
yields predominantly mannose together with smaller amounts of sic 
galactose, and uronic acid. 
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Rust plays a leading role in the expansion of the nation’s 


yograph shows the modern HOLLINGSWORTH & 
TTNEY Kraft Pulp and Paper Mill in Mobile, 


ie pulp and paper making industry. Facilities in which Rust 
bamd. 


has participated, located in 16 states, represent total 
coriginal plant was built by Rust in 


1-4]. New additions, completed in 
', Were constructed by Rust to nearly 
‘le the output. 


annual production well in excess of 1,000,000 tons. 


These mills utilize both sulphate and sulphite processes in 


ique feature is the Bleach Plant, the manufacture of pulp, paper, wall board, felt and in- 
ned and constructed by Rust, 
dying for the first time the 
ng Forms principle of 
blithic concrete con- 


tion. 


sulating materials, also dissolving pulp and synthetic fiber. 


Other applications of Rust know-how are found in such 
auxiliaries as power plants, bleach plants, wood yard 
and water supply facilities, by-product chemical plants 
and efficient disposal. Allied industry activities include 
bag, paper box and other manufactured products. 


THE RUST ENGINEERING CO. 


and Subsidiary Companes 


PITTSBURGH 19, PA. BIRMINGHAM 3, ALA. 
Western Sales Offices: My Offices in Other Principal 
Los Angeles, Portland U. S. and Canadian Cities 
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hydroxide) will be subjected to further purification with a 

view toward approaching a “pure”? mannan. (Such a prod- 

uct, isolated by a different technique, was claimed by 

Hessand Ludtke, Ann. 466:18 (1928) but has hitherto not 

been substantiated.) The significance of mannose units in 

hemicelluloses used as beater additives in improving pulp 
quality is being explored in another project. 

Research Grant No. 381—Evaluation of the Dye Adsorption 
Method of Determining the External Specific Surface of 
Pulp. Fundamental Research Committee. 

Results of a portion of the investigation show that alkaline 
pulps do not yield the same type of adsorption isotherm as 
is observed with sulphite pulps. This is due to the type of 
cook and not the type of wood. A good correlation of specific 
dye adsorption with physical properties of pulp handsheets is 
shown by all pulps. No correlation is evident, however, when 
pulps from different cooks or of differing botanical species 
are compared. 

Decrease in dye adsorption of softwood pulp on drying and 
subsequent resoaking appears to be of the same order of 
magnitude as the decrease in strength properties known to oc- 
cur under such a condition. Cupriethylenediamine dis- 
perse viscosities of six different commercial sulphite pulps 
appear to correlate fairly well with the specific dye adsorp- 
tion values of these pulps. Changes in dye adsorption are 
related to the changes in physical properties of any given 
pulp during beating. Furthermore changes in dye adsorp- 
tion parallel changes in physical properties of sulphite pulp 
during properly controlled bleaching. Data on effect of 
drying on specific adsorption are now being obtained. 


Research Grant No. 32—Determination of the Effect of Rate 
of Loading in the ‘‘Flexural Resistance and Deflection of 
Fiberboard”’ Test. Subcommittee S-5 of the Structural 
Fibrous Materials Committee. 


Testing work at the Forest Products Laboratory has been 
completed and a report submitted to Subcommittee S-5. 
A tentative agreement has been reached within the subcom- 
mittee on a testing speed corresponding to approximately 
one minute testing time. The next step, which is about to 
begin, will be a round-robin test in the laboratories of the 
various members of the subcommittee using the new testing 
specification. If approval is still indicated after completion 
of the round-robin tests for the technique selected a final 
specification and report can be made. This problem should 
be completed during 1953. 

Research Grant No. 33—Determination of a Method of Test 
for the Racking Strength of Insulating Board Sheathing. 
Subcommittee S-7 of the Structural Fibrous Materials 
Committee. 

Progress has been slow in this subcommittee. The shaping 
of a program has been the chief cause of a lack of results. 
The group has, however, begun to get some agreement on the 
testing program and should show more activity during 1953. 


Research Grant No. 35—The Construction and Testing of a 
Test Board Forming Machine for Insulating Board. Sub- 
committee S-3 of the Structural Fibrous Materials Com- 
mittee. 

The main delay in moving this problem along has been the 
gathering together of necessary equipment. Some items 
were under government priority. The Board Former was 
completed and delivered some time ago and used in testing 
work by Subcommittee S-10 at Bauer Brothers Laboratory 
while waiting for the pump. Subcommittee S-10 will pre- 
sent a report at the Annual TAPPI Meeting on the results 
they have obtained. Subcommittee S-3 will be in a position 
shortly to begin their program. Two years is the estimated 
time to complete the task. 


Research Grant No. 41—Construction and Testing of Two 
Drainage Time Testers of New Design. Subcommittee 
S-4 of the Structural Fibrous Materials Committee. 
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Two Drainage Time Testers have been completed and teste: 
at Forest Products Laboratory and the Flintkote Laboratory 
In general the Drainage Time Testers were very satisfactory 
The valve design, however, was faulty in that air was trappec 
behind the valve gate after each test. This air would leac 
slowly past the valve at the beginning of the next test causin; 
the stock level in the testing tube to fall so that a zero posi 
tion could not be maintained while preparing for a test. / 
new valve type has been located that will eliminate th 
difficulty. The Drainage Time Testers will be revampec 
and the tests repeated. Drainage Time Testing will be th 
subject of a Panel Discussion at the coming annual TAPP: 
meeting in New York. 


Research Grant No. 42—Purchase, Alteration and Evaluatior 
of a Baumgartner Sphere for Measurements of Light Re 
flection from Insulating Board Finishes and Coatings 
Subcommittee S-8 of the Structural Fibrous Material 
Committee. 

A Baumgartner Sphere has been borrowed by the subcom 
mittee and tested at Johns-Manville Research Center. Re 
sults indicated several changes were necessary. As the loane! 
would not allow changes in his instrument it was decided te 
purchase one for alterations. A Baumgartner Sphere ha: 
been purchased and alteration parts ordered. When thes¢ 
parts are available they will be applied and tested. The 
corrected sphere will then be sent to the Armstrong Cork 
Co. laboratory in Lancaster, Pa., for comparison with twe 
other types of instruments at that laboratory. Problem 
should be completed in 1953. 


Research Grant No. 44—Study of North American Barks o: 
Interest to the Pulp Industry. Fundamental Researek 
Committee. 

Collection and handling of material: A special trip was made 
to the Northern part of Wisconsin for collecting the loca 
pulpwood species and arrangements have been made fol 
obtaining other specimens from different regions in thi: 
country. According to the proposed list of species to be 
studied, most of the coniferous barks have been collected 
together with some of the required hardwood barks. F rest 
barks of each species were cut from three trees. The speci. 
mens are preserved in three ways, namely, in fixing solution 
in 65% moisture room, and in air-dry condition. 

The present approach to this investigation: Coniferous barks 
will be studied first, followed by the hardwoods. By the 
improved and simplified microtechnique, about 300 permanent 
microscopic slides of section and macerated barks from the 
newly collected material have been prepared. Since this 
project started, the bark structures of Abies balsamea, Piceé 
engelmanii, Picea mariana, Tsuga canadensis, and some 
southern pines have been examined. Based upon the ob: 
servation of all tissues from the cambial region to the outer: 
most part of a given bark, cell types, their arrangement 
size and relative volume are being noted. Particular atten: 
tion has been paid to the structural characteristics of the 
bark in relation to the properties of fibrous material for pulp: 
ing. Preparation of microchemical tests has been started 
The first phase of this study would be a morphological view 
rather than a pure chemical analysis, and particularly it 
respect to some substances which are significantly different 
from those in wood. 


Research Grants No. 37 and No. 49—Friction Loss of Papel 

Stock in Pipes. Hydraulics Committee. 

Thus far it has been shown that there is a mathematica 
relationship between the pipe friction of a given stock at £ 
given consistency in different size pipe lines; there is a defi 
nite mathematical relationship between pipe friction at dif 
ferent velocities in the same size pipe; and there is a definite 
mathematical relationship between pipe friction for differen’ 
consistencies in the same size pipe. 

A laboratory instrument has been designed and built ti 
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Why does Ivan read his paper standing up? 


a is the way a Russian must read his news- 
paper, if he can read at all. That’s because 
Russia does not produce enough newspapers to 
supply everyone who wants them. 


Actually, Russia’s per capita consumption of 
paper of all kinds is about 35 pounds a year. 
Here in our own country, each man, woman and 
child accounts for nearly 400 pounds of paper 
annually ... more than 10 times the Russian 
consumption. Amazingly, American paper con- 
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sumption has jumped 62% just since 1945! 


Don’t these figures suggest why America’s 
educational level is so superior to that of Ivan 
and his compatriots? And doesn’t that, in turn, 
pay tribute to the American paper and pulp 
industry, and its resourcefulness in meeting the 
tremendously increased demands for paper? 
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Pennsalt takes pride in being one of the many 
companies which supply this great industry 
with some of the chemical products it needs 
... chlorine, caustic soda, hydrogen peroxide, 
corrosion-resistant cements, and others. 


PENNSYLVANIA SALT MANUFACTURING COMPANY 


East: 117 Widener Building, Philadelphia 7, Pennsylvania 
West: 2901 Taylor Way, Tacoma 1, Washington 
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Pennsalt 
Chemicals | 


Progressive Chemistry for Over a Century 


give a friction factor for any given stock that can be applied 
to any piping system to indicate what the friction loss will 
be in that system for that stock. This instrument is now 
in operation at the University of Maine. 

A one-pipe friction loss measuring system has been built 
at the University of Maine using equipment loaned or given 
to the University by various interested companies in the 
industry. This equipment can be conservatively valued 
at $10,000. We are now in the process of checking pipe 
friction in this system against the friction factors obtained 
from the laboratory instrument to prove whether or not there 
is a correlation. We estimate that this work will take two 
years and cost approximately $9000. 

It is our hope that TAPPI will not have to grant any more 
money for this project. Weare now working with the Hydrau- 
lics Institute with the hope they will contribute the remaining 
$5000 necessary to complete this project. 

It is planned to present an interesting progress report at 
the 1953 Engineering Meeting of TAPPI at Montreal. 


Research Grant No. 40—Development of a Standard Method 
for the Determination of Suspended Solids in Mill Waste. 
A Comparison of Buchner and Gooch Methods. Water 
Committee. 


Work on this project has been carried out at The Institute 
of Paper Chemistry, under the guidance of B. L. Browning. 

A number of determinations of total fixed and suspended 
solids were made on two types of mill waste, kraft mill and 
deinking, under a variety of conditions. The data obtained 
do not show that significant differences are obtained when 
using the Buchner funnel as compared to the Gooch crucible 
method, for the two wastes studied. 

As a continuation of the work, it is suggested that the two 
methods (Gooch crucible vs. Buchner funnel) be compared 
on a variety of wastes from different sources and representing 
different types of operation. 


Research Grant No. 47—Thermodynamic Properties of Am- 
monium and Magnesium Bisulphite Solutions. Acid 
Pulping Committee. 


1. Research has been continuing on determination of 
equilibrium data for the system ammonia—sulphur dioxide— 
water under a TAPPI Research Fellowship at the University 
of Washington which has been granted to the Acid Pulping 
Committee. 

2. In Report I there were submitted equations which 
had been developed for correlating equilibrium data in the 
system ammonia-sulphur dioxide-water. The constants 
shown in these equations were developed by careful considera- 
tion of all experimental data available in the literature. 
Similar correlation was shown to be possible for the systems 
magnesium-—sulphur dioxide—water, calcium—sulphur dioxide— 
water, and sodium-sulphur dioxide-water. 

3. While these equations should be immediately useful 
for predicting vapor-liquid equilibrium data within certain 
ranges of concentration and temperature, there are other 
ranges for which data do not exist. Thus, recent work has 
been directed toward the securing of experimental measure- 
ments in these ranges. 


4. After careful consideration, it has been decided that the 
radioactive ‘tracer’? method will be the most accurate and 
rapid one to obtain the data needed. Thus work is steadily 
going forward to set up and operate the necessary apparatus. 

5. On completion of the evaluation of equilibrium data, 
semiworks scale absorption studies will be initiated. 

6. Application has been made to the Isotopes Division 
of the Atomic Energy Commission for authorization to use 
radioactive isotopes, and an order has been placed with Tra- 
cerlab, Inc., for 10 millicuries of radioactive S*,, For this 
work a “‘hot lab” has been established in the Chemical Engi- 
neering Department of the University of Washington. 
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Karl O. Elderkin, Bowate 
Southern Paper Corp 
Vice-President of TAPP] 


George H. Pringle, Mead 
Corp., President of TAPPI 


Research Grant No. 45—Cellulose Viscosity Methods. Sul 
committee on Disperse Viscosity of Chemical Methoc 
Committee. 

The work under this grant is under the jurisdiction | 
A. F. Martin, Chairman of a TAPPI Subcommittee on Di 
perse Viscosity. He is also Chairman of the correspondin 
committee in ACS and ASTM. The work on the grant 
being done by Mr. Browning and cooperators at The Institut 
of Paper Chemistry, Appleton, Wis. 

Mr. Martin has reported to the TAPPI committee 1 
February, 1952 (see report in June, 1952, Tappt, pag 
105A) and to the Testing Division Meeting in Syracuse 1 
September, 1952 (see Tappi, November, 1952, page 117A 
Mr. Martin also reported to an ACS Subcommittee in Api 
and to a joint ACS-ASTM group in September. 

Mr. Martin also has a group of approximately 25 authoritie 
in disperse viscosity to which he has sent plans for the wor 
of this project. They have received copies of Mr. Browning 
report and made extensive comments on the work thus fé 
completed. This program of cooperation and consulting is 
very important part of our subcommittee work. When M 
Martin has arevision to propose it will be acceptable to TAPP 
ACS, ASTM as well as several large groups of cellulose autho: 
ities of this country and abroad. 

The work of this past Fall will be reported to the Chemie: 
Methods Committee on February 16 by Mr. Martin. 


Research Grant No. 48S—Method for the Determination of th 
Chain Length Distribution of Cellulose. Chemie 
Methods Committee. 

Research under this grant has just started (Decembe 
1952) under Mr. G. Broughton at the University of Rocheste 
Rochester, N. Y. 

Thus far Mr. Broughton has assembled equipment neede 
for chain length measurement and has prepared a survey ¢ 
the literature. This survey will be presented as a paper ¢ 
the TAPPI meeting on Thursday morning, February 1 
The plans for the laboratory work will be outlined before tk 
Chemical Methods Committee on Monday, February 16. 


JoHN L. Parsons, Chairman 


Report of the Tellers Committee 


John H. Doherty of the Union Bag & Paper Corp. and Chai 
man of the Tellers Committee, reported on the results of tl 
mail ballot for election of Association Officers and Executi\ 
Committeemen. His associates on the committee wel 
Henry Perry, of the American Paper & Pulp Association an 
William K. Metcalfe of the J. O. Ross Engineering Co., 4 
of New York City. The committee reported as follows: 
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CHEMI-PULPER continuod® digesters have been built in 
sizes from 2 to 8 tubes with vafious diameters. The largest 
of these units are capable of pfo@ucing over a 100 tons of 
pulp per day. Some are equipped with the new Pandia 
Discharger which continuously and uniformly discharges 
pulp at a constant rate from the CHEMI-PULPER continuous 
digester to the atmosphere. 

The 8-tube CHEMI-PULPER continuous digester shown 
here is an installation in Finland which was placed in opera- 
tion during the Summer of 1951 and feeds primarily on 
waste spruce and pine from a sawmill. This unit is fabricated 
of 316 stainless steel which permits the use of alkaline or 
acid cooking liquors. Because of the CHEMI-PULPER con- 
tinuous digester’s basic construction and flexibility of 
operation, the 8-tube unit can produce pulps over a wide 
yield range. 

CHEMI-PULPER continuous digesters are being used uni- 
versally to convert hard or soft woods or mixtures of these 
woods into superior pulps for insulating board, flooring, 
roofing and automotive felts, and .009 corrugating and 
other types of boards and papers. 

One of Pandia’s engineers will be glad to consult with 
you concerning plans for new plant construction or for 
improving present pulp mill operation. 


Write for Bulletin C2. 


Z 


around the clock 


Manufactured and Sold in Canada by 


March 1953 Vol. 36, No. 3 


THE ALEXANDER FLECK LIMITED, OTTAWA, CANADA. 


> PANDIA 


1222S Te AZo STREET 


IN Cc. 


NEW YORK 17, N. Y. 


97 A 


John Buss, Provincial 
Paper, Ltd. 


Norman S. Bearse, Cham- 
pion-International Co. 


We the members of the Tellers Committee, having made 
a canvass of theofficial ballot for officers and members of 
the Executive Committee for 1953 of the Technical Associa- 
tion of the Pulp and Paper Industry, have found that the 
following have received a majority of the 1181 votes cast. 


President: George H. Pringle, Mead Corp., Chillicothe, Ohio. 
Vice-President: Karl O. Elderkin, Bowaters Southern Paper 
Corp., Calhoun, Tenn. 


Executive Committeemen (to serve three years): Norman I. 
Bearse, Champion-International Co., Lawrence, Mass.; 
John Buss, Provincial Paper, Ltd., Toronto, Ont., Canada; 
Harry C. Moore, Beloit Iron Works, Beloit, Wis.; Charles 
J. Sibler, West Virginia Pulp and Paper Co., New York, N. Y. 


TAPPI 1953 Executive Committee 


As reported by the Tellers Committee, George H. Pringle 
and Karl O. Elderkin were elected President and Vice- 
President, respectively, of the Technical Association. 

Members of the committee whose terms continue are W. D. 
Harrison, Riegel Paper Corp., Milford, N. J., W. F. Holzer, 
Crown Zellerbach Corp., Camas, Wash., W. F. Hathaway, 
Kalamazoo Vegetable Parchment Co., Kalamazoo, Mich., 
R. P. Price, Hammermill Paper Co., Erie, Pa., G. A. Day, 
Brown Co., Berlin, N. H., H. F. Lewis, Institute of Paper 
Chemistry, Appleton, Wis., L. K. Burnett, Ohio Boxboard 
Co., Rittman, Ohio, and J. R. Lientz, Union Bag & Paper 
Co., Savannah, Ga. 

The members whose terms expired in February, 1953, 
were K. O, Elderkin, Milton Jacobs, Chas. T. Main, Inc., 
Boston, R. W. Kumler, American Cyanamid Co., New York, 
N. Y., and George E. Shipman, Donnacona Paper Co., Don- 
nacona, Que. 


Following are brief biographies of the individuals elected 
to serve the Association as members of the Execuitve Com- 
mittee for the next three years. 


Norman I. Bearse, Vice-President of The Champion-Inter- 
national Co., Lawrence, Mass. was born in Laconia, N. H., 
in 1898 and graduated from the University of New Hamp- 
shire in 1921, following which he joined the Nashua Gummed 
and Caated Paper Co., Nashua, N. H., asa Development and 
Research Chemist. In 1929 he became Plant Chemist for 
the Lowe Paper Co. in Ridgefield, N. J., and in 1936 he joined 
The Champion-International Co. in Lawrence, Mass., as 
Technical Director. In 1942-43 he was Chairman of the 
TAPPI New England Section. 

John Buss, Assistant to the General Manager of Provincial 
Paper Ltd., Toronto, Ont., was born in Kalamazoo, Mich., 
in 1899 and graduated from Queens University at Kingston, 
Ont., in 1919, and from the Massachusetts Institute of Tech- 
nology in 1926, Prior to joining Provincial Paper, Ltd. 
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Charles J. Sibler, West 


Harry C. Moore, Beloit 
Virginia Pulp & Paper Co. 


Tron Works 


in 1931, he was employed by The Wayagamack Pulp & Pape: 
Co., Three Rivers, Que., Ha Ha Bay Sulphite Co., Por 
Alfred, Que., Bogalusa Paper Co., Bogalusa, La., Arthur D 
Little, Inc., Cambridge, Mass., and the Nashua Gummed é 
Coated Paper Co., Nashua, N. H. He served three years or 
the Executive Council of the Technical Section, Canadiar 
Pulp and Paper Association, and for one year (1949) as its 
Chairman. 

Harry C. Moore, President of the Beloit Iron Works, Beloit 
Wis., was born in Atlanta, Ga., in 1913 and graduated from 
Northwestern University in 1935. He worked for the 
Chicago Daily News until the end of 1936 at which time he 
joined The Beloit Iron Works, working successively in the 
foundry, machine shop, erecting floor, and the sales depart 
ment. In 1943 he was made Vice-President and President 
in 1952. At the present time he is President of The Puly 
and Paper Machinery Association and was a member of the 
NPA and OPS Industry Advisory Committees. 

Charles J. Sibler, Chief Engineer of the West Virginia Puly 
and Paper Co., New York, N. Y., was born in Zurich, Switzer. 
land, in 1896 and graduated from the Swiss Federal Poly: 
technic Institute as a mechanical engineer. In 1920 he 
came to the United States where he worked with Westing: 
house Electric Co., public utilities, and the Foster Wheele1 
Corp., specializing in design, application, and sale of steam 
turbines, condensers, steam generators, and complete steam 
power stations. He joined the West Virginia Pulp and Pape 
Co. in 1936 as Supervisor of Power and was appointed Chiel 
Engineer for the company in 1945. In TAPPI he has been 
Chairman of the Steam and Power Committee and in 1951 
became General Chairman of the Engineering Division. 
He has been active in the American Society of Mechanical 
Engineers, in which he represented the pulp and paper indus 
try in its Air Pollution Committee and has been a membet 
of the ASME Boiler Code Committee. He is also a membe! 
of the New York State Society of Professional Engineers 
the American Concrete Institute, and Alumni Association ol 
the Swiss Federal Polytechnic Institute. 


Report of the Joint Textbook Committee 


The Joint Textbook Committee of the Paper Industry 
consists of Harry 8. Spencer, Howard Smith Paper Mills 
Beauharnois, Que., Chairman, R. S. Hatch, Hudson Pulf 
& Paper Co., Palatka, Fla., Douglas Jones, Technical Section 
Canadian Pulp and Paper Association, Montreal, Que., R. G 
Macdonald, TAPPI, New York, N. Y., and R. 8. Kellogg 
Palmetto, Fla., Secretary. J. Newell Stephenson, Gardenvale 
Que., is Editor. 

Statistically, the activities of the committee during 195% 
are summarized as follows: 
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pensate for wear. | 
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bearing friction. 
(© Extra deep stuff 
inlet and outlet water 


The important design features, shown above, explain cold acids, alkalies, digester liquors, milk of lime, etc. 
why De Laval type CL Liquor Pumps (1) take the  What’s more, De Laval Liquor Pumps are easy to 
punishment of tough recovery mill service for years; get at for servicing, thus substantially reduce downtime. 
(2) cut maintenance costs. Write for Bulletin 1100 giving full application and 

These pumps are especially designed to handle specification data on De Laval pumps for the paper 
“tough” corrosive or erosive liquids such as hot or industry. 


pee Liquor Pumps 


DE LAVAL STEAM TURBINE COMPANY 


| pLis2 Nottingham Way, Trenton 2, New Jersey 
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Finances 
Receipts: 
Cash on hand Jan. 1, 1952....... $ 420.93 
Royalties during the year. . 5603 .71 
$6024.64 
Expenses: 
SaLATICS ee te ae aes re y... 3200700 
Revision expenditures............ 1269.21 
Nitiscellaneouss: semi asa alee 219.46 
_ 4714.16 
Assets (Jan. 1, 1953): 
ashton a cere eek. uereoht ts ase $1310.48 


Textbook Sales 


Sales of textbooks during the year totaled 1186 volumes. 
Details by volumes and the grand total since the publication 
of the first volume of the first edition in 1921 are as follows: 


1952 Sales Grand total 


First three editions: 
Volume I 38 6,335 


Volume II Out of print DOLE 
Volume III None 15,339 
Volume IV None IDIOTS 
Volume V 67 tie845 

Total 105 51,201 

Fourth edition: 

Volume I 556 4,675 
Volume II 525 1,723 

Total 1081 6,398 

Grand total since 1921 57,599 


It takes much longer to get out a book now than it did 30 
years ago. The manuscript of Volume III of the latest edi- 
tion was submitted to the publisher, Dec. 31, 1951, and the 
first set of galley proofs came 10 months later, page proofs 
are now being checked and returned. Volume I carried 1043 
pages, Volume II, 587 pages, and the indications are that 
Volume III will have about 950 pages with 400 illustrations, 
nearly half of which are new drawings. 

The manuscript is practically all written for Volume [V— 
the final one of the present series—there must be considerable 
editorial work before submission to the printer. It looks as 
if the present committee might just about complete its thirty- 
sixth year of activity with the publication of Volume IV. 


The committee is deeply grateful to the many individuals, 
companies, and organizations without whose wholehearted 
and generous cooperation the composition of these volumes 
through so many years would have been wholly impossible. 
Even the list of their names is beyond the limits of this Report, 
but the world-wide pulp and paper industry, of which we are 
proud to be a part, is forever, in their debt. 

We are especially fortunate and happy in the association 
with McGraw-Hill Book Co. as our publishers for a third 
of a century. Their high standards have been an impor- 
tant factor in the success of this international cooperative un- 
dertaking. 

And all praise is due Editor Stephenson who has been on the 
job every minute since the organization of the committee 
September, 1918. It has been a long pull and Steve has 
always had a sure hand on the oar. 

Roya 8. Ketroaa, Secretary 


TAPP! Editorial Board 


It will be noted on the Contents or masthead page of this 
magazine that there are 23 members of the Editorial Board, 
including the Chairman (C. J. West, now deceased). The 
dates following their names indicate the final year of their 
three-year terms. The names were originally arranged alpha- 
betically in 1949, 
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To permit more members of the Association to serve on the 
Board, Dr. West agreed to the suggestion by the Editor that 
individuals whose terms expire each year should leave the 
Board unless certain special consideration indicate the desira- 
bility of reappointment. 

The first change in the Board membership since 1948 was 
made with the February, 1953, issue of Tappi. Member: 
leaving the Board were 8. I. Aronovksy, J. F. Campbell 
J. d’A. Clark, E. L. Cowan, R. F. DeLong, A. 8. Erspamer 
and R. C. Griffin. 

The new members, whose terms continue through 195é 
are B. L. Browning, K. W. Britt, R. F. DeLong, E. M. Jenkins 
E. C. Lathrop, C. C. Porter, and C. J. Sibler. Since eack 
member of the Board is a member because of his specializec 
knowledge regarding specific aspects of pulp and paper litera. 
ture, the replacements are made on an individual basis, each 
new Board member having interest corresponding to individua 
retiring members, such as engineering, water, fibrous agricul. 
tural residues, structural fibrous materials, microbiology, wet 
strength, and testing in the present reorganizaticn. 


C. E. Libby Honored 


At the TAPPI Annual Meeting the alumni groups of the 
University of Maine and the College of Forestry, State Univer 
sity of New York, held a joint alumni luncheon on Wednes 
day, February 18, at the Roosevelt Hotel to honor Professo: 
C. E. Libby, now head of the Papermaking Course in th 
College of Forestry at the North Carolina State College 
Prof. Libby graduated from Maine in 1916 and later becam 
head of the Pulp and Paper Course at the New York Stat 
College of Forestry at Syracuse. 


Conference on Application of Statistical 
Methods 


A conference on the application of statistical methods t 
the problems of the pulp and paper industry will be hel 
under the cosponsorship of TAPPI and Western Michigai 
College, June 15-26, 1953. Its first purpose is to acquain 
paper mill personnel with the applicability of statistica 
methods to their problems. Secondly, it is designed to giv 
preliminary training to those individuals so that they ma; 
use statistical methods in research, production, and qualit; 
control. 

The conference will consist partly of regular lecturers, an 
laboratory periods, when there will be discussed the routin 
of applying statistical methods to mill problems. Secondly 
speakers, from the industry, will discuss their experience wit 
such applications. The outline of the course is attached. 

The program will be conducted by four regular lecturers 
Prof. Geoffrey Beall of the University of Connecticut, for 
merly of the Institute of Paper Chemistry; Dr. Charles A 
Bicking, Research and Development Div., Ordnance Dept 
formerly with Hercules Powder Co.; Dr. Charles H. Butle 
and Dr, Fred Beeler, Mathematics Dept., Western Michiga 
College. Eight evening talks by men for industry will b 
given. Outside speakers will include: O. H. Somers, ¢ 
Western Printing & Lithographing Co., Racine, Wis.; Fre 
R. Sheldon, Buffalo Electro-Chemical Co., Buffalo, N. Y 
and R. T. Trelfa, Watervliet Paper Co., Watervliet, Mich. 

The conference is, essentially, planned for men with un 
versity degrees. It will be given only if 35 enroll but n 
more than 50 will be accepted, in either the first week (el 
mentary) or the second week (more advanced) sections. 

The regular lectures and laboratories will be given in tk 
morning, 9:00 a.m. to 1:00 p.m. The talks on personal e: 
perience on application will be given in the evening. TI 
afternoon will be free for recreation, for discussion of tl 
morning’s work with the lecturers, or for discussion of othe 
problems with the lecturers as shown on the program. 

Those wishing to attend may register for either week, wit 
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The “Junior” Screen... smallest of three units pro- 
ducing from 35 to 150 tons per day, respectively. 


Cowan Centrifugal Pulp Screens by 


APPLETON MACHINE COMPANY 


Added efficiency, greater economy are the 
watchwords for Appleton Machine Company’s 
junior versions of the standard Mark “A”’ 
Cowan Centrifugal Pulp Screen, acknowledged 
as outstanding in its field. 


The Mark “E” Screen is a half-sized model 
of the standard Mark “A”, conservatively 
rated at a capacity of 2400 U.S.G.P.M. ac- 
cepted stock. 50 h.p. is required to operate 
the Mark “E”, but its drive is designed to 
accommodate a 60 h.p. motor, wherever 
needed. The Mark “E” is particularly ad- 
vantageous in smaller mills, or as a supple- 
mentary screening unit. Also, installing two 
Mark “E” Screens—instead of a single larger 
machine—provides a definite safety factor in 
case of breakdown. 


The “Junior” Screen is a quarter-sized model 
of the big Mark “A”, with a rated capacity 
of 1400 U.S.G.P.M. accepted stock. 25 h.p. 
operates the “Junior” Screen, but it will 
handle motors up to 40 h.p. Greatest appli- 
cations are as secondary screening units, and 
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as a primary screen for mills producing a. 
variety of pulp grades which require a system 
made up of small, separate units. 


Performance of these two Cowan Screens is 
comparable in every way to that of the stand- 
ard Mark ‘“‘A” Screen . the same high 
consistency screening . low percent re- 
jects... good fiber separation... low shower 
dilution pressure . . . top hydraulic efficiency. 
Typically sound Appleton Machine construc- 
tion plus a protective coating tailored to fit 
your needs complete your assurance of long- 
time satisfaction. 
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a fee of $100 or for both weeks with a fee of $200. Fees in- 
clude room and board. 

The men attending the statistical conference will be by 
themselves in one of the college dormitories. The college 
will provide maid service, easy chairs, desk lamps, etc., in 
addition to its regular services and equipment. There will 
be a room foreach man. All meals will be especially provided 
for the group and include waitress service. 

In the case of men bringing their wives, the arrangements 
will depend upon how many such couples are involved. If 
there are few, they may have to shift for themselves in the 
town, which will be difficult. If sufficient wives are coming 
arrangements will be made to house them in one of the dormi- 
tories. 

Those wishing to register should write to Prof. Charles H. 
Butler, Western Michigan College, Kalamazoo, Mich. Regis- 
tration fees are payable in advance by check to Western 
Michigan College (but will be refunded by May 1, in case the 
rezistration is insufficient to justify the conference). The 
registration will be closed when it reaches 50 applications. 
Notices will be sent to all registered parties when the num- 
ber reaches 35 and the conference is assured. 

The following form should be completed and returned to 
Prof. Butler. 


I. In connection with the forthcoming conference on applica- 
tion of statistical methods in the pulp and paper industry at 
Western Michigan College, I wish to be registered for (check off): 


(a) The elementary week, June 15-19. 

(b) The more advanced week, June 22-26. 

(c) Both weeks, June 15-26. 

II. I shall come (check off): 

(a) Alone. 

(b) With my wife. 

III. I enclose (check or checks) of: 

(a) $100 for one week alone. 

(b) $140 for one week, including room and board for my wife. 
(c) $200 for two weeks alone. 

(d) $280 for two weeks, including room and board for my wife. 


IV. I shall expect to be notified as soon as the registration is 
sufficient to assure the conference and not later than May 1, if it 
is insufficient. In the latter event, I shall expect my fees to be 
promptly refunded. 


Signed 


Program 


First oR ELEMENTARY WEEK, JUNE 15-19, 1953 


This week is designed particularly for participants who 
have not used statistics previously. Men with some experi- 
ence are advised to consider only the second week of the con- 
ference. Thorough grounding is given in the basic frequency 
distributions encountered, in the test for significance of a dif- 
ference, and in the application of control charts. An adequate 
basis is established for the second more advanced week which 
follows. Text: Grant, “Statistical Quality Control,’ 2nd 
ed. (1952), McGraw-Hill Co. 


Monday, June 15, 1958 


Lecture 1, Introduction—9 : 00-9: 25 a.m.—C. H. BurLer 


Presentation of speakers, discussion of objective, discussion 
of registration, and housing. 


Lecture 2, The Chance Variability of Measurements—9 : 30- 
10:20 a.m.—GEOFFREY BEALL 


Illustrative data on basis weight, burst tests, etc., are pre- 
sented. Variation in such data is presented as normal or 
Gaussian. The danger of nonnormality, which is effectively 
lack of symmetry, is discussed and the comparative normality 
of averages is stressed. The idea of variability as the neces- 
sary characteristic concomitant to average in a measured 
character is developed. The discussion is qualitative rather 
than mathematical. Thus, standard deviation is presented 
as the quantity embracing two thirds of the distribution. It 
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is presented as a means of characterizing the variability 
It is calculated from range and by sums of squares. 

Suggested Reading: Grant, Chapter III (the first twe 
chapters are introduction and a survey of some quality con: 
trol techniques. It is suggested that they be read at leisure 
The material in Chapter II will become clearer as the course 
proceeds). 


Laboratory I, Character of the Normal Distribution— 
10:30-12:00 a.m. 

(a) Individual observations on a property such as bursting 
strength are plotted as an illustration of variation o! 
nonnormal character. | 

(b) The averages for groups of nine burst values are simi- 
larly treated. 

(c) The medians of groups of nine are similarly treated. 


Optional Afternoon Laboratory—Operation of Desk Caleu- 
lators 


Talk I—7:00-9:00 p.m. 
Tuesday, June 16, 1953 


Laboratory II, Calculation of the Standard Deviation and Its 
Use—9:00-10:50 a.m. 

(a) Using the material of Laboratory I, the standard 
deviation is calculated for single items by the alterna- 
tive methods of range and sums of squares. 

(b) The standard deviation of means is calculated in con- 
trast to that of items to illustrate the reduction in 
variability. 

Lecture 3, Control Charts for Measurements (Individual 
Items and Means)—11:00-11:50 a.m.—C. A. Bick1ne 
Illustrations of operations in control are taken from the 
previous material. Similar material that is out of control is 
presented. There is little argument as to underlying theory, 
but the method of finding the 0.05 (2-sigma) and 0.003 
(3-sigma) limits is shown. The stress is on application. 
Suggested Reading: Grant, Sections 65-77, pp. 75-100; 
Examples | and 2, pp. 17-28. 


Laboratory III, The Application of Control Charts for Indi- 
vidual Items and for X Bar—12:00 a.m.—1:00 p.m. 
For mill data both in and out of control there are plotted 
control charts. 
(a) On individual items. 
(b) On the average, X bar. 
Optional Afternoon Laboratory, Calculation of Standard 
Deviation 


Talk Il—7:00-9:00 p.m. 
Wednesday, June 17, 1958 


Lecture 4, Control Charts for Range of Tests—9:00—9:55 
a.m.—C. A. BickInG 

Illustrations of operations where the variability, i.e., range, 
is in control. Further examples are provided where the range 
is out of control. Method of finding the 0.05 and 0.003 limits 
is shown. 

Suggested Reading: Grant, Sections 78-83, pp. 100-107. 
(Chapters V through VII in Grant give an excellent discus- 
sion with examples of different ways that X bar and R charts 
may be used to advantage in a manufacturing process. It 
is suggested that the participants read these chapters at their 
leisure.) 

Laboratory IV, The Application of Control Charts for Range, 
R—10:00-10:50 a.m. 

For mill data both in and out of control there are plotted 
control charts on the range, R. 

Lecture 5, Tests of the Significance of a Difference—11:00- 
11:50 a.m.—F. A. BEELER 
The problem of deciding on the significance of a difference, 
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particularly as it arises from experimental modifications of 
operations or as it occurs in the comparison of two competitive 
products, is tested by appeal to the normal distribution and 
by the use of ‘‘student’s” ¢. 


Laboratory V, Testing the Significance of a Difference— 
12:00 a.m.—1:00 p.m. 
The significance of differences of paired data is tested alter- 
natively by an appeal to the normal distribution and by the 
use of f. 


Optional Afternoon Laboratory, Construction of Control 
Charts for X bar and R 


Talk IIJ—7:00-9:00 p.m. 


Thursday, June 18, 1953 


Lecture 6, The Chance Variation of Defects—9:00-9:55 a.m. 
—F, A. BEELER 


Illustrations, number of sheets, per hundred, with slime 
spots, number of samples per gross with perforations, etc. 
Frequency distributions are shown. It is pointed out that 
the identity of these distributions with theoretical distribu- 
tions (binomial) is independent of the problem and dependent 
only on the condition of random sampling. The general 
theory, the binomial probability expansion, is presented. It 
is pointed out that there are facilitating tables. 

Suggested Reading: Grant, Sections 165-174, pp. 197-208. 


Laboratory VI, The Calculation of Binomial Distributions— 
10:00-11:50 a.m. e 


Illustrations of attribute defects, similar to those calculated 
in lecture are given. The participants graph their results. 


Lecture 7, Control Charts for Fraction Defective—12:00 
a.m.—1:00 p.m.—GErOFFREY BEALL 

Illustrations of operations in control taken from the previ- 
ous material. Similar material that is out of control is pre- 
sented. There is little argument as to the underlying theory, 
but the method of finding the 0.05 (2-sigma) and 0.003 (3- 
sigma) limits is shown. The stress is on application. 

Suggested Reading: Grant, Sections 182-194, pp. 229-241; 
Example 3, pp. 28-32. 


Optional Afternoon Laboratory, Significance Tests 
Talk IV—7:00-9:00 p.m. 


Friday, June 19, 1953 


Laboratory VII, The Application of Control Charts for De- 
fects—9:00-10:50 a.m. 


(a) Control chart is plotted as class exercise from a ball- 
drawing experiment. 

(b) Control charts are plotted, individually, from mill 
data, both in and out of control. 


Lecture 8, How to Go About an Investigation in a Mill— 
11:00 a.m.—1:00 p.m.—C. A. Bickine 


A plan is presented for introducing a quality control pro- 
gram in a going plant. Methods of presenting data are dis- 
cussed. Control limits are related to tolerance limits. A brief 
summary of the topics covered during the week concludes 
the session. 


SeconD oR More ApvaNceD WEEK, JUNE 22-26, 1953 


This week is particularly designed for participants who 
have previously used statistics to some extent; they are ad- 
vised to consider only this week. Men who have attended 
the first week may profitably stay on. This second week, as 
can be seen below, is concerned with the elements of experi- 
mental design and the analysis of experimental results. 

The text for this week is Dixon and Massey, 1952, ‘“Intro- 
duction to Statistical Analysis,’’ McGraw-Hill, New York. 
It will be distributed to the participants by the conference. 
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From it, sections that should be read, preferably in advance, 
are indicated for the various lectures, as indicated below. 

Since this second week presupposes some familiarity with 
statistical procedure, participants should prepare themselves 
by reading from the text, Ch. II, Ch. III (Sect. 1, 2), Ch. IV, 
Ch. V (Sect. 1, 2, 7, 8), Ch. VI (Sect. 1, 2), Ch. VII (Sect. 1), 
and Ch. IX (Sect. 8). It is hoped that the advance distribu- 
tion of texts will allow everyone to go over this work. 

It is planned, as during the earlier week of the conference, 
to conduct a series of informal laboratories in the afternoons. 
These will be arranged on request although some have been 
suggested below. The purpose of such laboratories is to give. 
participants practice in such fields as they require. Those 
participants who do not need such practice will usually avoid 
these informa] laboratories. 


Monday, June 22, 1953 


Lecture 9, Introduction—9 : 00-9: 25 a.m.—C, H. Butter 
Presentation of speakers, discussion of objective, discussion 
of registration, and housing. 


Lecture 10, The Analysis of Variance—9:30-10:50 a.m.— 
Frep Brier (Ch. X, Sect. 1, 2) 

Object. The idea that variability is quantitative and hence 
may be subdivided is developed very fully. 

Contents. (a) The analysis of variance within and among 
groups is illustrated by that within and among reels, as in 
a multiple-reel cutting operation. (b) The analysis of variance 
is further illustrated by the case of basis weight in and across 
a machine direction. The essentially different nature of these 
two variances is stressed and shown. 


Laboratory VIII, The Test of Significance in Analysis of 
Variance—11:00 a.m—1:00 p.m. 

One example of testing the significance of an analysis of 
variance, for data as previously, is given. There is heavy 
emphasis on the routine of statistical procedure. 

Informal Laboratory A—2:30—-5:00 p.m. 


It is suggested that there be organized a laboratory strictly 
concerned with the simple details of operating a calculating 
machine. Besides the fundamental operations of adding 
through division, there could be discussed the operation of 
extracting a square root and the idea and advantages of con- 
tinuous operation (with a minimization of writing before an 
answer is obtained). 


Informal Laboratory B—2:30-5:00 p.m. 
It is suggested that there be a laboratory concerned with 


the calculation of standard deviation by the methods both 
of range and of sums of squares. 


Talk V—7:00-9:00 p.m. (To be arranged) 


Tuesday, June 23, 1953 


Lecture 11, Application of Control Charts When There Is 
More Than One Kind of Variability—9:00-9:55 a.m— 
C. A. Bicxine (Ch. X, Sect. 3, 4) 

Object. The essentially different nature of variance, as in- 
and across paper machine direction, touched upon in Lecture 
10 is here developed and its implications in the application of 
routine quality control are brought out. 

Contents. There is discussed the use of X bar and R charts 
for process control in problems where there is variability in 
and across a paper machine. The choice of rational subgroups 
and the problem of varying sample size are considered. 


Laboratory IX, The Analysis of Variability in and Across a 
Machine—10:00-11:50 a.m. 
Two examples of the analysis of variability of production 
are studied. There is heavy emphasis on the routine of 
statistical procedure. 


Lecture 12, The Partition of Variance—12:00 a.m —1:00 
p.m.—GEOFFREY BEALL (Ch. X, Sect. 6) 
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Object. It is necessary to point out emphatically and clearly 
that in production more is required than to test the statistical 
significance of an element of variability. It must be shown 
how much it contributes to the over-all variability. Con- 
trariwise, it must be discovered how much real good would 
be done to an operation by elimination of a given source of 
variability. 

Contents. The material of Lectures 10 and 11 is reconsid- 
ered from the point of view of the partition of variance, 1.e., 
the various contributions of variability in and across the 
machine and the remaining variability are assayed with re- 
gard to their contribution to total variability per item. This 
question is very treacherous because the contribution of 
variability in or across may be very small compared to the 
remaining, nonsystematic variability. It is thus possible to 
judge the reduction in general variability possible by, say, 
control in the machine direction. 


Informal Laboratory A—2:30-5:00 p.m. 


A laboratory on machine operation, as for the previous day, 
is suggested. 


Informal Laboratory B—2:30-5:00 p.m. 


It is suggested there be a laboratory concerned with process 
control, X and R, for quantitative characters of paper. This 
session would be designed as a brush-up for those participants 
who had not attended the first week of the conference. 


Talk VI—7:00-9:00 p.m. (To be arranged) 


Wednesday, June 24, 1958 


Lecture 13, Two-Way Analysis of Variance as an Experi- 
mental Tool—9:00-9:55 a.m.—C. A. BicKING 


Object. The present lecture is aimed at completing the 
picture of analysis of variance as previously presented during 
the week. They were essentially concerned with an investiga- 
tion of variability as it may exist in production. The present 
lecture is concerned with variability as it may be introduced 
by changes in mill or laboratory procedure. Then the prob- 
lem becomes one of deciding on the importance of the changes 
in procedure as judged by variation in the result. We be- 
come involved in tests of significance. 

Contents. The analysis of variance is completed by the 
calculation of the critical ratio F. The tables of significance 
levels for F are presented and discussed. The practical im- 
plications of the test are stressed. A possible confusion be- 
tween statistical significance and practical ‘nportance is 
touched upon. 


Lecture 14, The Anticipation of One Measured Character 
from Another (Regression)—10:00-10:50 a.m. 
FREY Brau (Ch. XI, Sect. 1, 2, 3) 


Object. A new field of investigation is opened with this 
lecture, viz., the correspondence of two sets of continuous 
variables. The question considered at once is how one may 
be anticipated from the other. 

Contents. Illustrations of strength of corrugated board as 
predictable from tests on the liners and corrugating medium 
are presented in illustration of a regression. The method of 
least squares fitting is developed as a technique, but not the 
logic. The fact that for any body of data there are two re- 
gressions is taken up. The dangers inherent in calibration 
operations are stressed. The possibility of simplifying the 
calculation of a regression when the independent variable is 
regularly spaced is pointed out. 


Laboratory X, The Calculation of Regression—11:00 a.m.— 
1:00 p.m. 
1. A simple example of regression on the type of problem 
of lecture is worked. 
2. A similar problem in establishing the conversion of 
readings from a new Mullen tester to an old one is 
worked. The conversion of readings from the old to 
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the new is also worked to illustrate the danger of using 
a regression inversely. 


Informal Laboratory A—2:30-5:00 p.m. 
A laboratory on the analysis of variance is suggested. 


Informal Laboratory B—2:30-5:00 p.m. 
A laboratory on the calculation of regression is suggested. 


Talk VII—7:00-9:00 p.m. (To be arranged) 


Thursday, June 25, 1953 


Lecture 15, Variability of a Regression—9:00-5:55 a.m.— 
C. A. Bicxine (Ch. XI, Sect. 4, 5, 6) 

Object. The regression can be calculated for a given body 
of data with complete finality which may be deceptive be- 
cause repetition of the work will yield somewhat different 
results. Our business is to anticipate the degree of such dif- 
ferences. 

Contents. Illustrated material is shown of the various 
regressions that may be calculated from small subdivisions 
of data. The point is made that caution should be observed. 
The standard deviation of the slope is presented and its 
confidence limits are found. 


Laboratory XI, The Calculation of Confidence Limits of a 
Regression—10:00-11:55 a.m. 
A simple case of material of the kind discussed is treated 
to find the confidence limits of its slope. 


Lecture 16, The Correlation, as of Strength Characters— 
12:00 noon-1:00 p.m.—FrRep Breuer (Ch. XI, Sect. 
7, 8) 

Object. The correlation is presented as a quantity related 
to the regression but the element of relationship is reduced 
to a pure dimensionless number. 

Contents. There is considered as illustrative material, 
strength characters of corrugated board. The correlation 
coefficient is considered from the viewpoint of the definition 

= (¢,? — S,?)/o,?. Here oc, is the standard deviation of 
some observations y, and S, is the variability of the same 
observations about a regression line. 


Informal Laboratory A—2:30-5:00 p.m. 
A laboratory on the calculation of correlation is suggested. 


Talk VIII—7:00-9:00 p.m. (To be arranged) 


Friday, June 26, 1953 


Lecture 17, The Correlation of Strength Characters (con- 
tinued)—9:00—-9:55 a.m.—FREp BEELER 

Object. The meaning and utility of the correlation coeffi- 
cient are further developed. 

Contents. From the definition of the correlation it follows: 
that the variability residual about a regression, S,2 = (1 — 
r?)o,? and hence we have a measure of the reliability of regres- 
sion predictions. The dangers of confusing correlation with’ 
causality are also treated. 


Lecture 18, The Chance Variability of a Correlation—10:00— 
10:50 a.m.—GEOFFREY BEALL 


Object. The concept of the correlation coefficient is rounded: 
out by a discussion of its chance fluctuation and limitations. 
Contents. Using the same material as for Lecture 17, the 
variability of correlations is illustrated. The dangers of 
standard theory or variability of a correlation, in contrast to: 
the safeness of that for the slopes of a regression are developed, 
With this reservation the chance variability of a correlation 
is found by use of the table of z. : 
Laboratory XII, The Calculation of Correlations—11: 00 
a.m.—1:00 p.m. 


Two simple illustrative bodies of data are considered an 
their correlations calculated. 
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PERSONAL MENTION 


Items About New and Old Tappimen 


New TAPPI Members 


Stanton Allen, Management Consultant, Milwaukee, Wis., 
a 1942 graduate of the University of Michigan. 

Sergio J. M. Antunes, Technical Supervisor, Cia. Industrial 
de Papel Pirahy, Rio de Janeiro, Brazil, a 1946 graduate of 
MacKenzie College. 

Kenneth L. Arndt, Technical Director, Peavey Paper Mills, 
Inc., Ladysmith, Wis. Attended Superior State College. 

Adalberto T. Arroyava, Chemical Engineer, Fabricas de 
Papel Loreto y Pena Pobre, 8. A., a 1940 graduate of the 
University of Mexico. 

Robert W. Birch, Junior Engineer, Union Bag & Paper 
Corp., Savannah, Ga., a 1952 graduate of Carnegie Institute 
of Technology. 

James M. Booth, Paper Trade Journal, New York, N. Y., 
a 1924 graduate of Lowell Textile Institute. 

Russell S. Bracewell, Plant Manager, Kupfer Bros. Co., 
Northbridge, Mass., a 1916 graduate of the University of 
Kansas. 

Richard K. Britton, Chemical Engineer, Roy 8. Sanford & 
Co., Oakville, Conn., a 1935 graduate of the University of 
Cincinnati, and a 1939 graduate of Carnegie Institute of 
Technology. 

Paul C. Brown, Assistant Vice-President, Tileston & 
Hollingsworth Co., Boston, Mass., a 1936 graduate of the 
University of Maine. 

Thomas M. Burton, Associate, Chas. T. Main, Inc., Boston, 
Mass., a 1934 graduate of Massachusetts Institute of Tech- 
nology. 

Dwayne J. Clark, Chemist, Everett Pulp & Paper Co., 
Everett, Wash., a 1941 graduate of the University of Wash- 
ington. 

Robert EL. Crockett, Assistant Manager, International Paper 
Co., Niagara Falls, N. Y., a 1934 graduate of the University 
of Maine. 

Norman L. Danforth, Superintendent, Electrical and In- 
strument Depts., St. Regis Paper Co., Bucksport, Me. 

Clyde Davis, Jr., Control Superintendent, Finch, Pruyn & 
Co., Inc., Glens Falls, N. Y. 

Isaac R. Dunlap, Chemist, Industrial Tape Corp., New 
Brunswick, N. J., a 1936 graduate of Ohio State University. 

George C. Eastin, Jr., Technical Director, Escanaba Paper 
Co., Escanaba, Mich., a 1943 graduate of Purdue University. 

Judson D. Elston, Manager, Research Laboratory, General 
Box Co., DesPlaines, IIl., a 1946 graduate of Yale University. 

Carl M. Farnham, General Manager, Everett Paper Mills, 
Inc., Marcellus Falls, N. Y., a 1923 graduate of New York 
State College of Forestry. 

Norman G. Fisher, Assistant Head, Intelligence Div., E. I. 
du Pont de Nemours & Co., Wilmington, Del., a 1930 gradu- 
ate of the University of Akron, with a Ph.D. degree from the 
University of Wisconsin in 1934. 

Cecil S, Flenniken, Paper Mill Engineer, International 
Paper Co., Springhill, La., a 1949 graduate of Georgia Insti- 
tute of Technology. 

Alroy E. Frankfurter, Project Engineer, Sandwell & Co., 
Seattle, Wash., a 1940 graduate of the University of Washing- 
ton. 

Warren A. Girard, Production Manager, Peavey Paper 
Mills, Inc., Ladysmith, Wis. 
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Maurice K. Goddard, Head, Dept. of Forestry, The Pennsyl- 
vania State College, State College, Pa., a 1935 graduate of the 
University of Maine. 

Harry Goldsmith, Assistant Plant Manager, Industrial Con- 
tainer Corp., Brooklyn, N. Y. Attended Pratt Institute. 

Germaine Gomez, Chemist, Champion Paper & Fibre Co., 
Pasadena, Tex., a 1949 graduate of Southwestern Louisiana 
Institute. 

Victor M. Granada, Graduate Student, Pulp and Paper 
Dept., New York State College of Forestry, Syracuse, N. Y., 
a 1950 graduate of the University of Idaho. 

Nella 8. Gruenhut, Senior Chemist, Stein, Hall & Co., Inc., 
New York, N. Y., a 1937 graduate of the University of Vienna 
with a Ph.D. degree. 

Kenneth W. Grundy, Paper Technician, The Clayton Ani- 
line Co. Ltd., Clayton, Manchester, England. 

Sven-Erik Hagglund, Chemical Engineer, Swedish Forest 
Products Research Laboratory, Stockholm, Sweden, a 1947 
graduate of the Royal University of Technology. 

Ernest E. Hoffman, Jr., Technical Salesman, Continental 
Turpentine & Rosin Corp., Laurel, Miss., a 1940 graduate of 
Mississippi State College. 

John F. Hooper, Chief Chemist, Rayonier, Inc., Jesup, Ga., 
a 1938 graduate of the University of Maine, and a 1940 
graduate of Washington State College. 

John R. Hopkins, Technical Sales Representative, Becco 
Sales Corp., Buffalo, N. Y. Attended Princeton University. 

Annette Horne, Technician, Herty Foundation Laboratory, 
Savannah, Ga. Attended Wesleyan College. 

R. Joseph Houle, Supervisor, Packaging Section, Lever 
Bros. Co., Edgewater, N. J., a 1930 graduate of Bates College. 

Stanley J. Johnson, Research Chemist, 8S. D. Warren Co., 
Cumberland Mills, Me., a 1922 graduate of the University of 
Maine. 

Louis E. Kelley, Head, Paper Research Laboratory, Rohm 
& Haas Co., Philadelphia, Pa., a 1938 graduate of Williams 
College. 

Peter A. Kimen, Process Engineer, Champion Paper & 
Fibre Co., Pasadena, Tex., a 1937 graduate of Kansas State 
College. 

Maseo Kubota, Director, Asahi Chemical Industry Co., Ltd., 
Miyazaki-ken, Japan, a 1931 graduate of Tokyo University. 

Walter G. Kunze, Chief Chemist, Le Page’s, Inc., Goucester, 
Mass., a 1933 graduate of Technical University, Darmstadt, 
Germany, with a Dr. of Engineering degree. 

George W. Legg, Chief of Chemist, Cellulose Development 
Corp. Ltd., Hatch End, Middlesex, England. Attended 
Wollwich Polytechnic College. 

Erhard Liebert, Director of Research and Development, 
Munchen Dachauer Papierfabriken Heinrich Nicolaus 
G.m.b.H., Dachau, West Germany, a 1933 graduate of 
Darmstadt College, with a Dr. of Engineering degree in 1940. 

Gunnar L. D, Lindstrom, Chief Engineer, Hellefors Bruks 
A.B., Hellefors, Sweden. Attended the Technical Univer- 
sity, Stockholm. 

Edwin R. Littmann, Market Development, Enjay Co., Ine., 
Elizabeth, N. J., a 1929 graduate of the University of Illinois. 

Donald G. Luebke, Supervisor, Materials Handling Methods, 
Marathon Corp., Menasha, Wis., a 1946 graduate of the Uni- 
versity of Minnesota. 

Ronald G. Macdonald, Maintenance Superintendent, Ecusta 
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Paper Corp., Pisgah Forest, N. C., a 1932 graduate of Tufts 
_ollege. 

John P. Matukas, Laboratory Technician, Crocker, Bur- 
benk & Co., Fitchburg, Mass. 

Russell I. M cCabe, General Manager and Secretary, Sher- 
fyooke Machineries Ltd., Sherbrooke, P. Q., Canada, a 1930 
vpaduate of McGill University. 

Sam C. McKee, Student, Institute of Paper Chemistry, Ap- 
pieton, Wis., a 1951 graduate of the University of W ashington. 
: LeRoy A. Mortenson, Sales Engineer, Turbine Equipment 
(>., New York, N. Y. Attended New York University. 

John T. Moynihan, Paper Technologist, National Bureau 
vi Standards, Washington, D. C., a 1949 graduate of the 
{ niversity of Massachusetts. 

Millard M. Muntz, Chemist, P. H. Glatfelter Co.. Spring 
isrove, Pa., a 1950 graduate of Gettysburg College. 

Hideo Nakura, Chief, Paper Making Section, Daishowa 
Peper Mfg. Co. Ltd., Fuji-gun, Shizuoka Pref,, Japan, a 1934 
vraduate of Kiryu Technical College. 

Per Paren, Chief Engineer, Steam Boiler Dept., Jonkopings 
Nekaniska Werkstads A.B., Jonkoping, Sweden, a 1937 
wraduate of Royal Technical University. 

Mary Parsons, U.S. Information Center Library, American 
Embassy, Paris, France. 

James A. Pettigrew, Engineer, Potlatch Forests, 
Lewiston, Idaho, a 1934 graduate of Duke University. 
| Bernard S. Reckseit, Plant Engineer, The Nivison-Weiskopf 
(»., Reading, Ohio, a 1947 graduate of Massachusetts Insti- 
tute of Technology. 

Kazuo Sawada, Acting Chief, Research Dept., Sumitomo 
Chemical Co., Osaka, Japan, a 1935 graduate of Osaka Uni- 
versity. 

Enrique Scheolnik, President, Schcolnik Soc. Anon. Indus- 
tral y Commercial, Buenos Aires, Argentina, 1940 graduate of 
Buenos Aires University. 

Raymond B. Seymour, Executive Vice-President and Tech- 
nical Director, The Atlas Mineral Products Co., Mertztown, 
Pa., a 1933 graduate of the University of New Hampshire 
with a Ph.D. degree from the State University of Iowa in 
1937. 

John M. Shedd, Chief Chemist, Everett Pulp & Paper Co., 
Div. Simpson Logging Co., Everett, Wash., a 1915 graduate of 
the University of Vermont. 

William R. Shook, Jr., District Manager, Electric Machin- 
sry Mfg. Co., Decatur, Ga., a 1939 graduate of Georgia Insti- 
tute of Technology. 

Earland K. Sleight, Assistant Chemist, Penobscot Chemical 
Fibre Co., Great Works, Me., a 1943 graduate of the Univer- 
sity of Maine. 

Martin H. Smith, Techical Service Representative, Atlas 
‘Mineral Products Co., Mertztown, Pa., a 1948 graduate of 
Jolumbia University. 

Warren T. Stege, Special Engineer, American Box Board 
“o., Filer City, Mich., a 1949 graduate of Michigan State 
Vollege. 

John M. Steiner, Sales Engineer, John W. Bolton & Son, 
Lawrence, Mass. 

Harold R. Stoakes, Editor, American Paper Converter, 
Shicago, I]. Attended the University of Minnesota. 

Richard L. Stork, Technical Sales Representative, Reich- 
aold Chemicals, Inc., Detroit, Mich., a 1949 graduate of Tri- 
state College of Engineering. 

Johannes C. Ulrich, Research Chemist, Papierfabrik Biber- 
ist, Biberist, Switzerland, a 1941 graduate of Polytechnic 
'ederal College with a D.Sc. degree in 1945. 

Vincent H. Urquhart, Plant Manager, Seaboard Container 
‘orp., Bristol, Pa. 

Albert L. Van Stappen, Supervisor, Product Improvement 
troup, E. I. du Pont de Nemours i (oy. bare, Rochester, 
IN. Y., a 1934 graduate of the University of Ghent with a Dr. 
bf Chemistry degree. 
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Gov 
about Vacuum Pumps 


You'll gain the advantages of almost a century of exclusive 
specialization in handling air—or gas—when you consult Roots- 
Connersville about single-stage and two-stage Vacuum Pumps. 
We’ve applied this knowledge to building vacuum pumps for 
the paper industry—with these important results: 


Lower over-all! first cost Reduced power consumption 

Very little sealing water needed Low maintenance expense 

Smaller floor space required Less expensive foundations 
Performance not adversely affected by high 
temperature of incoming air or sealing water. 


Some of these benefits come from the higher speeds (600 rpm 
or more) of R-C Pumps. Others come from the simple design 
and strong construction, with every attention paid even to 
small details that add to re- 
liability and economy. That 
they have proved their worth 
is attested by the rapidly grow- 
ing list of R-C installations in 
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We suggest that our special- 
ized experience can help you 
reach the most satisfactory 
solution of your vacuum pump 
needs. Write for Paper Mill 
Bulletin, 50-B-13. 
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CONSTRUCTION SERVICES FOR 


THE PULP AND PAPER \ 


If you have a problem involving any 
of the following, you can get immediate and experi- 
enced help from EBASCO engineers and consultants: | 


® Design and Construction of Pulp and Paper Mills 
@ Steam and Hydro-Electric Power Plants 

@ Power Studies | 
@ Reports and Appraisals 

@ Recovery Plants, Extensions and Alterations 


é ns‘ CONs 
For complete details on EBAScO’S aise TRY, 


various services send for ‘“The Inside Story “oy 
of Outside Help.’’ Address Dept. P, BAS COR . 
Two Rector Street, New York 6, N. Y. 
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NEW YORK «CHICAGO + WASHINGTON, D.C. 
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Carbon blacks for color 
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. for a pure, uniform product 


. for quick, friendly service 
. for expert technical assistance 


Witco products, manufactured in our own 
modern plants under strictest quality control, 
are job-designed to meet your needs. A note to 
any of Witco’s offices will command our in- 
stant attention. Write today. 


WITCO CHEMICAL COMPANY 
<a riage Soy 


Los Angeles e ae *° Chicago © Houston © Cleveland 
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110 A 


Clifford J. Wahl, Vice-President, The Gebhart Folding Box 
Co., Dayton, Ohio. Attended the University of Cincinnati. 

Jack W. Wilson, Assistant Professor, University of British 
Columbia, Vancouver, B. C., Canada, a 1948 graduate of the 
New York State College of Forestry with a Ph.D. degree in 
1950. 


TAPPI Notes 


Cecil H. Baldwin, Technical Director of the Marinette 
Paper Co., has been transferred from Marinette, Wis. 

LeRoy J. Bauer, formerly with Chas. T. Main, Inc., is now 
Chief Plants Engineer for Doeskin Products, Inc., Mt. Tom, 
Mass., Wheelwright, Mass., and Rockland, Del. 

k. William Brown, formerly Plant Engineer for the St. 
Regis Paper Co., Howland, Me., is now located at the Nashua 
River Div. at East Pepperell, Mass. 

Edward L. Cowan, formerly of the Gaylord Container Corp., 
is now Chief Engineer of Bowater’s Southern Paper Corp., 
Calhoun, Tenn. 

Alvaro de la Macorra, formerly Trainee at the Union Bag & 
Paper Corp., is now Chemical Engineer for the San Rafael 
Paper Co., Mexico, D. F., Mexico. 

Victor A. Denslow is now Manager of Wax Sales for Cities 
Service Oil Co., Chicago, Il. 

Joseph J. Fiori is now Vice-President in Charge of Paper 
Mills for Stone Container Corp., Franklin, Ohio. 

Rowland A. Gale, formerly of Pillsbury Mills, Inc., is now 
Manager of Gale Chemical Products, Yonkers, N. Y. 

Leif Grogaard, Technical Director of A/S Union has trans- 
ferred from Skien to Oslo, Norway. 

Silas L. Guttridge, Supervisor of Manufacture of Fiber Con- 
tainers of the American Can Co., has been transferred from 
San Francisco to Los Angeles, Calif. 

Shu-Tang Han, formerly Engineer for the National Govern- 
ment of China, is now a Technical Associate at The Institute 
of Paper Chemistry, Appleton, Wis. 

Paul W. Hardesty of the Mead Corp. has been transferred 
from the Wheelwright Div., Leominster, Mass., to the Heald 
Div., Lynchburg, Va. 

Joseph E. Hartford is now Assistant General Manager of 
the Black-Clawson Co., Hamilton, Ohio. 

Fred Herbolzhermer, Jr., formerly of the Scott Paper Co., is 
now Technical Director of the Marinette Paper Co., Mari- 
nette, Wis. 

Ernest R. Hess, formerly of the Gary Paper Mills, Ine., i 
now Chemical Engineer for the Kleistone Rubber Co., War- 
ren, R. I. 

Gordon I. Hoover is now Manager of the Thorold, Ont., mill 
of Provincial Paper, Ltd. 

Nicholas A. Jappe, formerly of the Coos Bay Pulp Corp., is 
now Student at The Institute of Paper Chemistry, Appleton, 
Wis. 

Tony Jurecic, formerly Student at the University of North 
Carolina, is now a Trainee at the North Carolina Pulp Co., 
Plymouth, N.C. 

Robert L. Knickerbocker, formerly of the Mohawk Paper 
Mills, Inc., is now a Sales Representative for Asten-Hill 
Mfg. Co., Philadelphia, Pa. 

R. L. Kutter is now Vice-President and General Manager 
of the Black-Clawson Co., Hamilton, Ohio. 

Arthur H. Lambert has been discharged from the U, 8S. 
Army and has returned to the New York State College of 
Forestry, Syracuse, N. Y., as a student. 

Robert J. Lurvey, formerly of the Johns-Manville Corp., i 
now a Chemical Engineer for the H. & V. Specialties Co, 
West Groton, Mass. 

James M. McCrum, formerly of the Australian Paper Mfgrs. 
Ltd., is now Production Manager of the Tasmanian Board 
Mills, Ltd., Launceton, Tasmania. 

Winslow B. Mills of the St. Regis Paper Co. is now General 
Superintendent of the St. Regis Paper Co., Kraft Div. (Black 


Vol. 36, No.3) March 1953 - TAPPI 


District) and the Polyethylene Coating Div., Carth 

Walter B. Morehouse is now Assistant Vice-P 
Nopco Chemical Co., Harrison, N. J. 

A) aakko O. Murto, formerly with Keskuslaboratorio Oy, is 
now with Metex Cooperative Group, Helsinki, Finland.» 

George O. Nelson, formerly Technical Director of Coos Bay 
Pulp Corp., is now with the Puget Sound Pulp & Timber Co, 
Fellmgham, Wash. 

Gunnar W. E. Nicholson is now Executive Vice-President 
o! the Union Bag & Paper Corp., New York, N. Y. 

Edward H. Niederauer, formerly of the Escanaba Paper Co., 
is now Production Manager of the Kingsport, Tenn., Div. of 
the Mead Corp. 

Carl P. Olstad, formerly of the Waxide Paper Co., is now 
Manager of Production Development for the Johnson Foil 
Mig. Co., St. Louis, Mo. 

Leonard A, Pierce of the St. Regis Paper Co. has transferred 
from Holland, Me., to Kalamazoo, Mich., as Assistant Resi- 
dent Manager. 

; Samuel J. Quattrocchi, formerly of the Deerfield Glassine 
©»., is now General Superintendent of the Pennsylvania mills 
of the Westfield River Paper Co., West Conshohocken, Pa. 

Lynn E. Rolig, formerly of the Ohio Boxboard Co., is now 
Jevelopment Engineer for the Ex-Cello Corp., Pure-Pak Div., 
Detroit, Mich. 

Carl EB. Schmitz is now Vice-President in Charge of Sales of 
the Crane Packing Co., Chicago, Il. 

Milton O. Schur is now Manager of Research and Develop- 
ment for the Ecusta Paper Corp., Pisgah Forest, N. C. 

George R. Shaw is now Supervisor of the Vulcanized Fibre 
and Paper Mills of the Taylor Fibre Co., Betzwood, Pa. 

David B. Snedeker, formerly of the American Cyanamid Co., 
ds now Consulting Chemist for Wm. A. Reed & Co., Inc., 
Lyons, Il. 

Harry M. Spring, Jr., formerly of the Mutual Boiler & 
(Machinery Insurance Co., is now Consultant, 280 Pleasant 
St., Boston, Mass. 

I. J. Stafford is now Vice-President in Charge of Manufac- 
turing for the Neenah Paper Co., Neenah, Wis. 

R. H. Stevens, formerly Technical Director of the National 
Container Co., has retired and is living at 6655 Sunset Drive, 
Jacksonville, Fla. 

Louis T. Stevenson, Economist for the American Paper and 
Pulp Associaticn, has retired and is engaged in economics 
counselling in New York, N. Y. 

Wesley N. Stickel is now Director of Research for Texon, 
Inc., South Hadley Falls and Russell, Mass. 

Peter Van Wyck is now Experiment Station Director of the 
Hercules Powder Co., Wilmington, Del. 

John E. Webb, Engineer for the Sonoco Products Co., has 
transferred from Mexico, D. F., Mexico, to Hartsville, 8. C. 

Samuel T. Weber is now Sales Manager of Black-Clawson 
Co., Hamilton, Ohio. 

Francis O. Whipple, formerly Student at Oregon State Col- 
Fege, is now with the Crown Zellerbach Corp., Camas, Wash, 

Alvin R. Wilson, formerly Chemist for the Wynmoor Mfg. 
o.. is now with the Hamilton Mfg. Co., Inc., Richmond, Va. 

James A. Wise is now President of the Kalamazoo Paper 
Co., Kalamazoo, Mich, 

Steve H. Wise has been discharged from the U.S. Army and 
as returned to the Wood Conversion Co., Cloquet, Minn., as 
a Junior Technologist. 

Jack Fife Wright is now Assistant Manager, General 
Dffice Paper Div., National Aniline Div., Allied Chemical & 
Dye Corp., Boston, Mass. 

Carl J. Wynstra, formerly of the Container Corp. of Amer- 
ea, is now Chief Chemist for the Central Fibre Products Co., 
juiney, Ill. Cie 

John Zima is now Secretary of the News Print Service 
Sureau, New York, N. Y. 

William R. Zwecker, formerly of the Chippewa Products 


age, 


resident, 
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suction apron. 
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Co., is now Director of Research & Special Products Develop- 
ment for the Inland Wallpaper Co., Chicago, II]. 


* * * 


George A. Zinkel has succeeded Howard M. Blandin as 
official corporate representative of the Central Fibre Products 
Co., Quiney, IIl., in the Technical Association. 

Merritt-Chapman & Scott Corp., a TAPPI sustaining 
member, has removed its New York headquarters from 17 
Battery Park to 260 Madison Ave. 

E. H. Wagner, Manager of Industrial Sales has succeeded 
W.S. Carneille as the official representative of SKF Indus- 
tries, Inc., Philadelphia, Pa., in TAPPI. 


Table I. 


J. S. Detwiler, Divisional Sales Manager, has succeeded 
A. C. Mahana as the official representative of Taylor Instru- 
ment Cos., Rochester, N. Y., in TAPPI. 


Industry Notes 


PRODUCTION (PRELIMINARY REPORT) 


Paper and board production totaled 24,413,212 tons and 
wood pulp production amounted to 16,466,810 tons in 1952, 
according to a preliminary report issued by the Bureau of the | 
Census, Department of Commerce, Paper and board produc- 


United States Production of Wood Pulp and Consumption of Wood Pulp, Pulpwood and Other Fibrous Materials 
in the Manufacture of Paper and Board, by Kinds, 1952, 1951, and 1950 


Consumption 


——— Production—— —_—_— - —<———— 
1952 1952 
preliminary 1951% 19504 preliminary 1961°% 1950% 
Tons of 2000 Lb. 

Woop Putp, Toran 16,466,810 16,524,408 14,848,951 17,273,682 17,736,970 16,508,905 
Special alpha and dissolving grades 706,033 616, 202 478,849 71, 362° 52, 257° 39, 846° 
Bleached sulphite 1,691,523 1,760,685 1,628 , 692 1,943 ,624 2,036 , 800 2,029,399 
Unbleached sulphite 675,212 764, 640 740 , 895 1,027,176 1,203 , 487 1,246,876 
Bleached sulphate 2,082 , 844 1,899,014 1,432,945 2,495 , 308 2,382 , 682 1,861,597 
Semibleached sulphate 275 ,062 298 , 584 359,917 307 ,543 330, 133 389 , 436 
Unbleached sulphate 6,210,798 6,379,172 5,708 , 567 6,328, 350 6,596,611 6,129,791 
Soda 425,415 446 , 260 522,221 463,478 484 ,337 559,143 
Groundwood 2,379,740 2,473,796 2,215,883 2,608,318 2,751,659 2,482,732 
Semichemical 821,153 796,546 685, 906 820 , 359 796,819 685 ,461 
Defibrated or exploded 1,059,124 944,776 934 , 666 1,063 , 944 943 ,657 931 , 944 
Screenings, damaged, ete. 139, 906 149,733 140,410 144 ,229 158,528 152,680 

OTHER Fisrous MarTeriaxs, Toran a3 ee ; 9,079,954 10,513,576 9,395 ,374 
Waste paper 7,881,035 9,070 , 554 7 , 956,036 
Straw 315,872 402 ,276 405,618 
Rags 324 ,560 387 , 843 441 , 894 
Cotton fiber 14,044 16,969 21,286 
Manila stock 38 ,272 44 541 39 , 883 
Al] other ae ae 506,171 591,393 530 , 657 

Cords of 128 Cu. Ft.—Roughwood Basis 

PuLpwoop, Torau 26,462,219 26,521,795  23;62/;217 
Softwood 22,662,381 22,768,368 20,405,910 
Hardwood 3,799,838 3,753,427 3,221,307 
2 Revised. 


6 Wood pulp consumption reported by plants classified outside paper and board industries amounted to 753,978 tons in 1952, of which alpha and dissolving 


grades amounted to 675,452 tons. 
data are not available for the year 1950. 


Comparable data for 1951 amounted to 713 ,840 tons, of which 671,974 tons were alpha and dissolving grades. 


Comparable 


Source: Data represent a summation of the monthly Facts for Industry reports (Series M14A) for the industry, revised to include late and corrected reports 


received subsequent to the publication of the monthly releases. 


Table Il. Paper and Board Production in the United States: 1952, 1951, and 1950 
1952 
preliminary 1951 1950 

Aut Typrs, Toran 24 413,212 26,048, 1438 24,375,083 
Paper, total 10,895,800 11,624,727 10, 638 , 797 
Newsprint 1,106,351 1,108,165 1,013,346 
Groundwood paper 808 , 812 790,621 705 ,329 
Paper machine-coated 1,096,251 1,112,990 1,020,002 
Book paper 1,482,488 1,610,450 1,578,795 
Fine paper 1,295,179 1,366,425 1,197,309 
Coarse paper (including shipping sack) 3,235, 021 3,627,072 3,298 ,457 
Special industrial paper 396, 251 408 ,381 341,230 
Sanitary tissue 1,148,467 1,243,858 1,148,351 
Tissue paper (except sanitary and thin) 209,181 229,174 216,865 
Absorbent paper 117,799 127,591 119,113 
Paperboard, total 10,776,452 11,620,048 10,925 232 
Liners ' 3,904,796 4,213,328 3,872,051 
Corrugating material 1,583,472 1,784,163 1,633,575 
Container chip and filler board 282,044 325,291 "324,651 
Folding boxboard 2,193, 986 2,362,356 2,351,955 
Special food board 796,994 772,541 654,748 
Other bending board 154,328 136 , 682 124) 435 
Setup boxboard 687,078 733,475 711 805 
Other nonbending board 95 , 546 143,317 164,471 
Special paperboard stock 1,008,801 1,063 , 597 1,000,793 
Cardboard 69,407 85,298 "86,748 
Wet-machine board 137,205 148 ,381 166.237 
Construction paper and board, total 2,602,755 2,654,987 2 644.817 
Building paper and insulation 1,298 , 300 1 385,691 1,425,249 
Hardboard 425,081 242,552 "381,201 
Insulating board 880,374 925,744 838/367 


Source: Data for 1952 represent a summation of the monthly Facts for Industry releases 
for 1951 and 1950 are from Facts for Industry Series M14F-01Paper, and Board Dain 
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Series M14A) revised to include late and corrected reports, 


Data 


TAPP 


ee 


son has decreased 6% from the all-time high level of 26,048. - 
43 tons produced in 1951, whereas wood pulp production 
emained at the high 1951 level. (See reverse for detailed 
atistics. ) 

Paper production totaled 10,895,800 tons, a 6% decrease 
om the record 1951 output. Production reflected decreases 
» all major grades except groundwood paper which showed a 
‘ight increase over 1951. 

Paperboard output in 1952 amounted to 10,776,452 tons, 
7% less than reported for 1951. Decreases from the high 
)51 output are consistent in every major grade except special 
od board and other bending board which show an upward 
end in 1950, 1951, and 1952. 

There were slight decreases from the 1951 output shown in 
ost major grades of wood pulp. The following gains in four 
ajor grades resulted in total production remaining at the 
gh 1951 level: special alpha and dissolving grades, 15%: 
eached sulphate, 10%; semichemical, 3%; defibrated or 
sploded, 12%. 
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The consumption of wood pulp and fibrous materials other 
ian wood pulp in the manufacture of paper and board 
smounted to 17,273,682 tons and 9,079,954 tons, a decrease of 
soout 3 and 14%, respectively. The consumption of pulp- 
‘ood amounted to 26,462,219 cords, measured on a rough 
rood basis, continuing at the high 1951 level. 


~” 


_ 


Woop Purp Iweorts 


The total imports of wood pulp in 1952 amounted to 
1,936,652 tons. The imports from Canada comprised 81% 
(1,577,514 tons) and imports from Europe were 19% (359,138 
tons) of the total. The total imports in 1952 were 18% less 
than in 1951. With regard to individual grades of pulp, the 
sharpest decrease was in unbleached sulphate, down 38%. 
The only grade of pulp showing an increase in import volume 
was bleached groundwood which amounted to 34,000 tons, 
as compared with 17,000 tons in 1951. 

The imports, according to country of origin were as follows: 
Canada—1,577,514; Sweden—189,613; Norway—21,168; 
Germany—169; France—124; and Austria 2430 short tons. 


W ASTEPAPER 


Approximately 7,500,000 tons of wastepaper were consumed 
in 1952 by the paperboard, paper, and building materials 
industries. An additional tonnage, of unestimated size, was 
consumed for shredding and packing and quantities were sold 
for export to other countries. At the same time, a very large 
percentage of the watepaper generated in the United States 
was uncollected and the valuable fibers contained therein 
destroyed either by incineration or hauled to dumps and land- 
fills. 

One of the chief objectives of the Eastern Conservation 
Committee of the Wastepaper Consuming Industries is to 
stimulate the use of wastepaper. Wastepaper consumption 
in the past 20 years has more than doubled, and there has 
been built up in this country a great industry for its collection 
and processing for use by various classes of consumers. 

About one in every three newspapers that were sold in the 
United States last year, after being read, were saved, col- 
lected, and sold for industrial purposes. 

Consumption of newsprint last year amounted to 5,988,471 
tons, according to the American Newspaper Publishers Asso- 
siaton. That was an increase of 0.9% over 1951 and 0.2% 
over 1950. In other words, close to six million tons of news- 
print paper are being consumed each year by the newspapers 
of the United States. 


Approximately 2,250,000 tons of old newspapers were 
salvaged last year, of which almost 2,000,000 tons were con- 
sumed by paperboard and paper mills, and the remainder for 
export, wrapping of furniture, shredding, and packing for 
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A Highly Purified Enzyme Product 
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flow. 
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ing. Glass ball of heavy Pyrex 
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industrial purposes. That left about 3,750,000 tons of old 
newspapers, uncollected, most of which were destroyed. 

Perhaps one half of this large tonnage of uncollected news- 
papers could be salvaged without too much difficulty if new 
uses were discovered for the valuable fibers from which news- 
print is made. The wastepaper industry throughout the 
country has been highly developed since the war, and, if 
called upon to do so, is capable of collecting much greater 
quantities of old newspapers than are required for present 
consumption, 

In the studies and the experimentation that is going on in 
the development of new fibers and the finding of new uses for - 
existing ones, consideration should be given to what may be 
obtained at a relatively low cost from the millions of old 
newspapers that, once printed and read, are immediately 
discarded. To annually produce the fibers from which news- 
print is manufactured requires forest growth of many years 
on vast acreages as large perhaps as some of our states. 

Greater quantities of wastepaper were consumed during 
the last year by the manufacturers of roofing materials, build- 
ing paper, and building board than previously. The business 
of these industries held up well during 1952, and it may be 
expected that when the year’s records are completed it will 
be seen that the production of building board in 1952 will 
have exceeded the 1,269,296-ton production of 1951. And 
the building paper production last year, it is now estimated, 
was very close to the production of 1,385,691 tons of 1951. 

The increased use of wastepaper in these industries, say 
some of the consumers, has been due to the fact that the 
quality of the pack has been greatly improved during the past 
year. When the mills are able to obtain well-packed paper- 
stock, free from junk and rubbish and containing none of the 
“glassy” papers, carbons, asphalt, tar, cement, wet-strength 
papers and plastics, say the buyers, they are quite willing to 
purchase it in preference in many instances to rags and pulp. 
Most of the packers recognize this fact, and, with adequate 
supplies available to meet al] needs, they, like the mills, in 
many instances are becoming more selective as to the type 
and quality of the wastepaper they buy, and are insisting upon 
a better sorting job by their employees. 


MaRrATHON 


Newly increased capacity of Marathon Corp.’s chemical 
plant at Rothschild is helping to clean up sulphite pollution of 
the Wisconsin River due to pulp and paper mill operations. 
The company announced recently that its Chemical Div. has 
just now begun operating new equipment which has boosted 
output of its sulphite liquor chemical by-products in powder 
form by 62.5%, and has increased its total by-products utiliza- 
tion of spent sulphite liquor by 25%. Marathon not only is 
using up all of its own sulphite liquor to make chemicals for 
sale, but actually is buying large quantities of concentrated 
liquor from another Wisconsin pulp manufacturer to provide 
raw material to supply its customers’ needs. 

More than a quarter century ago Marathon undertook a 
long-range research program to find ways to reduce sulphite 
pollution by developing processes for making use of the spent 
liquor so that this would not have to flow into the stream. 
In 1937 the company began using the processes which its 
staff of scientists had worked out for the commercial produc- 
tion of chemical products from this waste material, all of them 
derived from lignin, which is roughly one quarter of the total 
pulpwood. To date the company has invested $3,750,000 in 
chemical plant and research. 


Applications of these products today range all the way from 
adhesives to vanillin for food flavoring. Lignin derivatives 
manufactured by Marathon in Wisconsin from spent sulphite 
liquor are now found in automobile batteries, leather, textile 
dyes and rubber, and are employed in operations as different 
as oil well drilling and treating boiler water. 
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MLHINELANDER 


None of the Rhinelander Paper Co.’s collected spent sul- 
piite liquor is now going into the stream unprocessed, the 
eovnpany announced recently, exactly two months after start- 
tae up the first full-scale evaporator in the Wisconsin sulphite 
yep industry. 

‘All of the liquor that we collect is being desugared in the 
corula yeast plant of Lake States Yeast Corp.,” declared J. M. 
Holderby, who is vice-president of the yeast company and 
manager of Rhinelander Paper Co.’s by-products division. 

‘About three-quarters of the desugared liquor from the yeast 
ent is now being processed through our new evaporator 
pient. 

‘Of course our evaporator has not yet reached full operating 

vacity,” Holderby continued. ‘Like any other brand 
few continuous process that uses new equipment, it still 
resents unexpected problems now and then. But our experi- 
ence thus far has left us optimistic and we are gradually get- 

gz better efficiency. 


‘Burning the concentrated liquor under our boilers has 
werked out fully as well as we expected,” Holderby con- 

ded. ‘By now our combustion experience has left us 
eessonably sure that we know the technique of burning this 

| and have it down to a routine. But as yet we do not 
snow the long-term effects upon equipment, such as possible 

rosion of boiler plates and tubes.” 

Completion of the evaporator building has gone ahead 
Steadily since the unit was turned on in mid-November. Heat 

sulation is ready to be applied to the equipment as soon as 
the engineers Say there is no likelihood of further major 
modifications 


NEENAH Paper Co. 


At their annual meeting on January 26 the Board of Direc- 
tors of the Neenah Paper Co., Neenah, Wis., announced the 
following new line-up of management executives: Leo O. 
Schubart, Executive Vice-President of the company since 
1951 and a Director and Treasurer since 1928, has been elected 
President and General Manager 

D. K. Brown, the retiring President, was elected Chairman 
yf the Board of Directors and 1 
consultation. I. J. Stafford, 
1923 and Director of Mill Operations since 1951, has been 
alected Vice-President for Manufacturing. Dan Hardt, 
Sales Manager since 1948 and a Director of the company 
since 1951, has been elected Vice-President for Sales. D. H. 
Director of the company since 1948 and Treasure 

elected Secretary-Treasurer. Fred 
Leech has been appointed Sales Manager. He continues as a 
Director having been elected to the Board in 1952. These 
principals with Kimberly Stuart, former Vice-President, and 
Dr. Alan Adrian. Director of Research and Mill Operations, 
‘-omprise the Board of Directors. 


s being retained for advice and 
General Superintendent since 


Severson, a 


since 1951, has been 


PR. K. Brown, Neenah L. O. Schu bart Neenah 
Paper Co. Paper Co. 
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I. J. Stafford, Neenah D. H. Severson, Neenah 


Paper Co. Paper Co. 


Mr. Brown’s retirement from active management of the 
Neenah Paper Co. is the most recent event in a long and re- 
markable career of public service to the paper industry and 
the nation. His connection with the Neenah Paper Co. 
dated from Dec. 1, 1908. He has served as President of the 
Writing Paper Manufacturers Association, and for two years 
(1944 and 1945) was president of the American Paper and 
Pulp Association, He served during the last war on the over- 
all Advisory Committee to the War Production Board for the 
pulp and paper industry, and is currently a member of the 
Advisory Committee to the National Production Authority, 
and of the Board of Governors of the National Stream Im- 
provement Council. He was a founding Trustee of The 
Institute of Paper Chemistry at Lawrence College, Appleton, 
Wis., and has continued as a trustee ever since. He is also a 
member of the Executive and Finance Committee of The 
Institute of Paper Chemistry. He has been a Director of the 
First National Bank at Neenah, Wis., for over 20 years. 

Mr. Schubart comes to the presidency of the Neenah Paper 
Co. after a continuous association with the company of 34 
years. Mr. Stafford graduated from the Clarkson College 
of Technology in 1914 and before coming to the Neenah Paper 
Co. was employed by the U. 8. Department of Commerce as 
a Supply Chemist; by the Dow Chemical Co. as a Research 
Chemist; by the Strathmore Paper Co. as Assistant Superin- 
tendent for two years, and by the American Writing Paper 
Co. as a Development Engineer for three years. 


St. Reais at JACKSONVILLE 


St. Regis Paper Co. announces the commencement of pro- 
duction by its new kraft pulp, paper, and board mill at Jack- 
sonville, Fla., having a capacity to produce 100,000 tons of 
paper annually. This addition raises the company’s capacity 


for the production of kraft paper and board to 560,000 tons ¢ 
year. 

The new mill, located on a 200-acre site on tidewater at 
Eastport, on the outskirts of Jacksonville, is served by the 
Seaboard and Atlantic Coast Line railroads. In making the 
announcement, Roy K. Ferguson, President and Chairman 
of the company, states that the most modern manufacturing 
equipment has been installed, making full utilization of the 
company’s experience gained in high volume production of 
kraft pulp, paper, and board in its Pensacola, Fla., and Ta- 
coma, Wash., mills. 

This mill, it is pointed out in the announcement, represents 
an important part of the long-range southern expansion pro- 
gram projected by the company that had as its aim complete 
integration of the Kraft Division, and in anticipation of which 
St. Regis acquired over the years a permanent source of wood 
supply in Florida, Alabama, Georgia, and Mississippi. 

The announcement states that this new mill, capacity of 
which will be used principally for supplying kraft paper and 
board for the company’s contract customers, has been 
planned, and key facilities installed in adequate size so that it 
can later be enlarged if long-term trends favor expansion. 

The new mill is advantageously located in relation to pulp- 
wood supply. The company owns or holds under long-term 
management contracts over 600,000 acres of timberlands in 
the south, of which approximately 300,000 acres are within a 
radius of 100 miles of Jacksonville. An adequate flow of wood 
will be available from these holdings and from farmers and 
other landowners within this area. On the basis of a capacity 
to produce 300 tons of kraft paper daily, the annual require- 
ment of pulpwood for the mill is approximately 175,000 cords. 

The fourdrinier paper machine at the Jacksonville mull, 
which was built and installed by the Beloit Iron Works, 
Beloit, Wis., has a wire 230 in. wide and 120 ft. long, and was 
designed for an ultimate speed of up to 2500 ft. a minute. 

Many unique features, applied for the first time in paper 
mill construction, have been incorporated in the new com- 
pany’s newest facilities at Jacksonville, from the handling of 
wood through to the finishing room. Close to a million dollars 
has been spent for installation of the most modern develop- 
ments in devices and equipment to eliminate or reduce to a 
minimum air pollution, odors, and stream pollution. 

Merritt-Chapman & Scott Corp., New York, were general 
contractors on construction of the mill and also directed the 
work of all subcontractors. Stevenson and Rubens, Seattle, 
Wash., carried out the engineering work on the structural 
and architectural design, as well as the layout and process 
arrangements for the paper mill. Merritt-Chapman & Scott 
provided the structural and architectural design for the pulp 
mill and power plant, while Johnson & Co., New York, served 
as consulting engineers in furnishing the design for the pulp 
mil] and power plant and also supplied the electrical engineer- 
ing drawings for the whole mill. 
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i t+ view of the new St. Regis kraft pulp, paper, and board 


we ll at Jacksonville, Fla. This mill, with a capacity to 
mroduce 100,000 tons of kraft paper annually, has just come 
into production 


All phases of the project were under the executive direction 
© William R. Adams, St. Regis Vice-President and Director, 
mile all design and construction were supervised and co- 
ordinated by Justin H. McCarthy, Chief Engineer of the 
‘Pulp and Paper Div. of the company. 

John K, Ferguson, who was in charge of the company’s 
dumber mill at Fargo, Ga., until construction of this mill 
started near the end of 1950, is resident manager at Jackson- 
ville. John A. McDermott, who was transferred from the 
company’s Tacoma, Wash., mill, is general superintendent. 
U. J. Westbrook is manager of production for the Southern 
Div., including pulp and paper manufacturing at both Pensa- 
cola and Jacksonville. Albert Ernest is Vice-President in 
Charge of Southern Timberlands and Procurement. 

The major expansion of the company’s kraft pulp, paper, 
and board capacity at its Pensacola, Fla., “Kraft Center’ 
was completed in April, 1952, with the commencement of 
production by the No. 4 machine there capable of producing 
approximately 100,000 tons of kraft paper and board a year 
and raising the capacity there to 265,000 tons per annum of 
kraft paper and board. 

Following is a detailed description of the facilities and equip- 
ment which makes this mill one of the most modern and 
efficient units in the industry. 


Wood Handling 


Pulpwood is stored on asphaltic concrete paving in piles 35 
ft. high. There are two concrete, steel-lined flumes 500 ft. 
Jong and about 300 ft. apart extending into the woodyard 
area, This arrangement permits unloading from railroad 
rack type cars or trucks, either to storage, or directly to the 
flumes by means of two P & H crawler whirley cranes, with 
Owens pulpwood grapples furnished by Southern Corp. Two 
16,000-g.p.m. Worthington circulating flume pumps are 
driven through V-belts by 100-hp motors, and are pit-located. 
Crit collectors and traveling water screens are provided to 
remove solids and bark from the flume water, which is reused. 
These are furnished by Link-Belt, as are all wood, bark, and 
«hip conveyors in the mill. 

Two barking drums, built by Fibre Making Process Co., 
sre 12 ft. in diameter by 45 ft. long and are suspended by 
*hains. Each drum is driven by a 150-hp., 720-r.p.m. motor. 
The bark removed from the wood falls to drag chains which 
‘ake it to a single-deck Link-Belt screen and a Mitts & Merrill 
100-hp. bark crusher which prepare the wood refuse for firing 
n the spreader stoker equipped bark burning boiler. 

Debarked wood travels up inclined conveyors to two 88-1n. 
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Woodyard with drum barkers and woodroom in back- 
ground at the new Jacksonville mill 


10-knife chippers, built by D. J. Murray Manufacturing Co., 
each V-belt driven by a 400-hp., 720-r.p.m. motor. Bucket 
elevators convey the chips to four feeder equipped Link-Belt 
vibrating chip screens. Oversize chips and slivers are carried 
to a 36-in. hammermill chip crusher, built by the D. J. Murray 
Manufacturing Co., and are then returned to one of the ele- 
vators. Sawdust and fines drop to a 36-in. belt conveyor, 
which also receives crushed bark outside the wood room, for 
the beginning of its travel overhead to the bark boiler. 


Accepted chips travel on a 36-in. belt parallel to the bark 
conveyor and up an incline to be distributed by a 36-in. con- 
veyor with tripper to three 42-ft. diameter steel silos 65 ft. 
high. 

Link-Belt chip silo discharge feeders are 17 ft. in diameter 
and are of the rotary plate type driven through a large ring 
gear and pinion, and are arranged to deliver the chips at a 
steady rate to a 42-in. belt. This conveyor takes chips to 
the digester building. Near its upper end, the conveyor 
passes over a Merrick Scale Manufacturing Co. weightometer 
and a magnetic pulley which removes any stray particles of 
metal. 


Pulp Mill 


The digester building is 30 ft. wide by 82 ft. long and has a 
36-ft. ell which houses the measuring tanks and turpentine 
recovery equipment. There are four digesters, 46 ft. from 
flange to flange and 12 ft. inside diameter, 4000 cu. ft. volume, 
furnished by Chicago Bridge and Iron Co. Electric Steel 
Foundry Co. circulating systems are installed, with Bingham 
pumps and provision for future indirect cooking. Blow 
valves, by Paul Valve Corp., are operated by hydraulic equip- 
ment made by the Racine Machine and Tool Co. 

A 48-in, belt shuttle conveyor, furnished by Link-Belt Co., 
is used for filling digesters with chips through an overhead rail 
mounted movable hopper. Automatic digester controls for 
cooking and relief are furnished by the Bristol Co. 

The digester blow tank, furnished by the Chicago Bridge 
and Iron Co., has an Impco agitator. Heat recovery equip- 
ment consists of a blow steam condenser, accumulator tank, 
circulating pumps, regulators, strainers, and heat exchangers, 
all furnished by Foster Wheeler Corp., who also supplied 
equipment for a crude turpentine recovery system. 

The washer room is an extension of the digester room ell, 
36 ft. wide and 95 ft. long and contains three 11-ft. 6-in. by 
16-ft. 0-in. Impco brown stock washers with repulpers and a 
vibratory deknotter. 

Three filtrate tanks 35 ft. in diameter by 30 ft. high, and 
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one foam tank, 24 ft. in diameter by 50 ft. high, furnished by 
Chicago Bridge, are located in the tank area adjacent to the 
washer room and alongside the blow tank and heat recovery 
equipment. 

The washer hood and exhaust system is by Jamar-Olmen 
Co., of Chicago and New York, with whom Drew Engineering 
Co., of Portland, Oreg., collaborated on general and detail 
design. It includes a transite panel-type hood which extends 
over the washers and deknotter, and two 48-in. Sturtevant 
axial flow fans discharging vertically through the roof. 

Brown Instrument Co. instrumentation and control are 
used for the brown stock washing installation, | 
The screen room building is 74 ft. wide by 110 ft. long and 
contains 22 Impco 14-plate flat screens installed in lines of 
two screens per line, arranged for 16 primary screens and 6 
tailings screens, the latter being provided with scrapers. 
Screen rejects are discharged to a Bauer refiner or to a re- 
jects storage chest when the Bauer is out of service. There 
are two vacuum deckers furnished by Impco which have 
cylinders 8 ft. in diameter by 12 ft. long, and peg-roll repulpers, 
discharging vertically into 14-in. diameter screw conveyors. 
These conveyors reverse so as to discharge either at high- 
density to a 24-in. belt conveyor furnished by Link-Belt, or 
directly to the decker chest, after dilution. The belt con- 
veyor travels over an inclined bridge from the screen room to 
the high-density pulp storage tanks at the end of the beater 

room across the main plant roadway. 

There is a screened stock chest 67 ft. long with seal pit and 
white water chamber in the basement of the screen room. A 
similar chest serves for in-process storage of washed stock 
ahead of the screens. These chests and pits, together with 
the 15-ft. diameter screen rejects chest, are constructed of 
Semtile furnished by the Stebbins Engineering and Manufac- 
turing Co, 


Chemical Recovery and Liquor Making 


The sextuple effect evaporator, furnished by Goslin- 
Birmingham Co., is equipped with Labour liquor pumps, 
Worthington condensate and liquor transfer pumps, a Goulds 
pump for cooling water to the evaporator condenser, and a 
Kinney gear pump for soap handling. 

The recovery boiler is designed to burn 900,000 Ib. of dry 
solids per hour. Furnished by Combustion Engineering- 
Superheater, Inc., it produces 134,000 lb. per hr. of steam at 
625 p.s.i. and 750° F. An Elesco special design superheater, 
water wall furnace, Diamond soot blowers, economizer, and 
D. J. Murray cascade evaporators are included in the design. 
The induced draft fan is furnished with an American Blower 
Co. Gyrol fluid drive. The recovery building, of which the 
main part is 50 by 63 ft. and over 100 ft. high, has an Otis 7- 
stop, 2500-lb. elevator. 

Salt cake is unloaded from box cars, delivered to storage 
bins, and transported from storage to a process supply bin by 
means of a Fuller Co. Airveyor System. This system em- 
ploys a Rootes-type exhauster, a four-compartment cam- 
operated filter, a rotary discharge lock, a motor-operated 
gate, and a single-stage cyclone receiver, 12-in. Jeffrey screw 
conveyors, pan feeders, and pulverizer, and Fuller high level 
bin indicators. Two bins 31 ft. in diameter and 65 ft. high, 
with conical tops and bottoms are by Chicago Bridge and 
Tron Co. 

Two electrostatic precipitators are furnished by the Kop- 
pers Co. for the recovery of chemicals and the abatement of 
odors in the spent gases from the recovery boiler. This equip- 
ment is of generous capacity in line with assurances given by 
the company to the people of the community at the inception 
of the project. Each precipitator is designed to handle the 
total flue gas volume with the other one available at all times 
as a spare, and each unit is furnished with a complete set of 
auxiliary equipment. Removal efficiency of 95% is guaran- 
teed, which sets a maximum not to exceed, 125 grains per 


Vol, 36, No.3 March 1953 TAPPI 


eabie foot of residual dust at the precipitator under normal 
©oerating conditions. The stand-by precipitator can be kept 
yarm at all times and ready for instant startup. Some slight 
«lor will remain, of course, in the stack gases, but it is felt 
‘that the company has gone farther than is customary in the 
‘dustry in line with its well-known policy of being a “good 
neighbor.” In addition to the benefits from good public tela- 
‘bons, there will be substantial economies in the recovery of 
-@xemicals, which will help eventually in paying off the heavy 
‘investment required by this type of equipment. ; 

In the causticizing plant, there is a Dorr Co. lime slaker; 
‘so, three causticizing reaction tanks, a green liquor and 
white liquor clarifiers, mud washing and thickening tanks, 
-and a dregs washer. In addition, the Worthington liquor 
pimps, Dorrco underflow pumps, an Oliver United mud 
ter and lime mud filtrate pump, a Nash vacuum pump for 
‘te lime mud filtrate receiver and Ross feeders for new and 
_#-burned lime, lime handling elevators and conveyors are all 
‘fernished by Dorr Co. The special water-jacketed kiln feed 
|» nyeyor is furnished by Link-Belt. 

Fresh lime is unloaded from box cars and delivered to 
‘storage by means of a Fuller Co. Airveyor System, which 
‘cludes a Rootes type exhauster, a four-compartment cam- 
(eperated filter, and a rotary discharge lock. Fresh lime and 
/eburned lime bins 18 ft. in diameter are made by Hammond 
“Tank Co. who served as subcontractor on these and al} other 
‘tanks furnished by Dorr Co. 

The lime kiln is 9 ft. in diameter by 175 ft. long furnished 
\hy Traylor and is served by a Coen fuel-oil firing system. To 
) recover the dust in the gases from the kiln, a Rotoclone unit, 
ifurnished by the American Air Filter Co., is erected at the 
‘discharge end. 


. Steam Power Plant 


To provide for the total steam requirements of the mill, 
‘there is, in addition to the recovery boiler mentioned above, an 
.oil-fired power boiler capable of producing 160,000 Ib. per hr. 
sat 625 p.s.i. and 750° F. The Combustion Engineering- 
‘Superheater, Inc. design includes an Elesco interbank super- 
| heater, a tubular air preheater, a steam air heater, American 
‘Blower Corp. foreed draft and induced drafts fans and 
_ Diamond soot blowers. 

There is also a Combustion Engineering-Superheater, Inc. 
|bark boiler capable of producing 135,000 lb. per hr. of steam 
:at the above condition. The design includes an Elesco super- 
|heater, Diamond soot blowers, air preheater, continuous dis- 
‘charge spreader stoker with distributors, Reeves vari-speed 
‘drives for stoker and distributors, American Blower Corp. 
| fans with Gyrol fluid drive on the induced draft, and a Western 
| Precipitation Corp. Multiclone dust collector. 

Three Ingersoll-Rand 7-stage feedwater pumps serve all 
ithree boilers; two are driven by 311-hp. Terry turbines and 
‘one is motor driven. There is a Worthington vertical jet 
‘deaerator and two stages of feed heating by means of tube 
and shell heat exchangers furnished by the Alberger Heater 
Div. of the Howard Iron Works, Inc., at Buffalo. Feedwater 
conditioning equipment is by Graver Water Conditioning Co. 
-and consists of hot lime process sedimentation tank, chemical 
feeds, pressure filters, zeolite softeners, automatic desludging 
controls, Ingersoll-Rand backwash, booster and chemical 
‘pumps, and Milton Roy chemical feed pumps. 

The Hofft Co., Inc., bark storage bin and multiple screw 
type bark feeding machinery has four Reeves variable speed 
drive units. 


| Hlectric Power Plant 


The turbine room is 50 by 120 ft., adjoining the power boiler 
room and houses two 6000-kw., 4160-v., a.c., 0.8 power factor, 
General Electric turbo-generators and the electric feeder dis- 
tribution switch gear. Each of these units is designed for 
operation with steam at the throttle of 625 lb. gage and a total 
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Precipitator and recovery units at the new kraft pulp, 
paper, and board mill of the St. Regis Paper Co. 


temperature of 825° F., but will be operated at 750° F.T.T. 
One unit is provided with a 9500-sq. ft. Westinghouse surface 
condenser, condensate pumps, air ejectors and required auxili- 
ary equipment and is arranged for the extraction of steam at 
65 p.s.i. gage. The other unit is arranged for extraction at 
165 p.s.i. gage and exhausts at a back pressure of 65 p.s.i. 
gage. The arrangement of electric power distribution from 
the turbine room switchboard consists of transmission at 4160 
v. through feeders to the starting controls of the 4160-v. 
motors (200 hp. and above) and to several 1000 and 750-kva. 
transformer power centers located in the mill, from which the 
440-y. distribution feeders are run to the various motor con- 
tro] and lighting centers. 

Two Goulds pumps furnish brackish river water to the tur- 
bine condenser. These are located in a pump house at the 
water’s edge, together with a Rex traveling water screen 
furnished by Chain Belt Co. A Wallace and Tiernan 
chlorinator is used to prevent the development of marine 
organisms in the system. 


Paper Mill Buildings 


The machine room is 83 ft. wide and 660 ft. long, with the 
first 140 ft. devoted to the refining equipment located on the 
operating floor and the stock chests, pumps, agitator drives, 
etc., on the ground floor below. 


Beater Room 


There are two, three-roll Victory beaters, each roll driven 
through V-belts by General Electric 300-hp. synchronous 
motors. Four Emerson jordans are driven by General Elec- 
tric 400-hp. synchronous motors. Piping is arranged for any 
desired combination of beaters and jordans in order to provide 
maximum flexibility for primary and secondary refining and 
finishing treatments. The control cubicles for these motors 
and the exciter sets are located on the mezzanine floor which 
is continuous with the structure of the machine room. 

An 8 by 16-ft. Oliver United vacuum saveall with tile vat is 
located on a platform extension of the mezzanine floor at the 
end of the stock preparation room. Stainless steel headboxes 
are provided for the beaters. DeZurik consistency regulators 
serve the beaters and jordans, respectively. 

Two 30-ft. diameter storage chests for high-density stock 
are located outside the end of the beater room. They are 
constructed of Semtile by the Stebbins Engineering and 
Manufacturing Co. and are furnished with Impco propeller 
type agitators and hydraulic mining type nozzles. 

Four concrete stock chests with midfeather are equipped 
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Wet end of the new St. Regis kraft paper machine 


with horizontal propeller type agitators, furnished by Impco, 
and are located in the beater room basement. 

Stock and water pumps are furnished by Goulds Pumps, 
Ine. and piping for stock and white water lines is transite with 
fabricated stainless steel fittings. All concrete stock chests 
and the various pits and chests under the paper machine are 
lined with Semplate tile by the Stebbins Engineering and 
Manufacturing Co, 


Paper Machine 


The Beloit Iron Works fourdrinier has a wire 230-in. wide 
by 120 ft. long. A Beloit patented cross flow distributor 
serves a Beloit pressure vacuum headbox with two rubber- 
covered rectifier rolls and an adjustable slice with two rectifier 
rolls having variable speed drive. 

The breast roll is 32 in. in diameter and the forming board is 
stainless steel with Panelyte blades and mountings. The 
table rolls are of aluminum Panelyte covered, with stainless 
deflectors having Panelyte tips. There are ten stainless steel 
suction boxes. Wet boxes have Panelyte covers with slanting 
drilling and dry boxes have end grain maple covers. Wire 
guide and return rolls are of steel tube with heavy brass 
covers. Inside rolls need not be removed for wire change, 
which is accomplished by conventional Beloit removable 
fourdrinier. The Beloit high speed shake is a multiple unit 
driven by adjustable speed d.c. motor, each unit separately 
adjustable. There is a 24-in. diameter, open end, dandy roll, 
covered with bronze wire. The lumpbreaker roll is 20 in. in 
diameter with 2-in. thick special soft neoprene cover. The air 
roll is of alummum with adjustable mounting, air cylinder 
for raising, and air wheel drive for starting. The saveall is of 
stainless steel carried on the main fourdrinier beam. The felt 
rolls are 16%/; in. in diameter, rubber covered. 

The fan pump is of 30,000 g.p.m. capacity, furnished by 
Worthington and direct connected to a G.E. 350-hp., 450- 
r.p.m. synchronous motor, A Beloit tear-drop valve throttles 
the pump discharge. All stock and white water piping asso- 
ciated with the machine inlet is fabricated of stainless steel 
with horizontal runs sloped upward in the direction of flow 
to permit release of excess air, either to vacuum or to atmos- 
pheric vents. The fan pump suction is a short reducing el- 
bow, 72 by 36 in. and 75-in. center to face. 


The wire pit is arranged to give the utmost stilling effect 
for release of excess air. The connection on the bottom to 
the fan pump elbow is separated from the remainder of the 
pit by a longitudinal U-shaped dam. This causes the white 
water flowing in at the wet end to divide into two channels, 
thus passing first along the sides of the pit, then turning under 
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the ends of the dam to the center, after which it flows back 
and down into the fan pump suction. 

The press section is of Beloit vertical type, consisting of tw« 
36-in. diameter rubber-covered suction rolls equipped witl 
saveall and air-loaded packing holders and two 34-in. diamete 
top press rolls with 1-in. rubber covering. AI top press rolls 
are carried on swing arms with air loading and air lifting equip- 
ment. 

There are two Vickery felt conditioners, each having fou 
jordan reverse type heads. 

For water and air removal requirements, there are nineé 
vacuum pumps made by the Nash Engineering Co. and 
furnished by Beloit as follows: 

For the couch roll—three H-12A pumps; for the two press 

rolls—two H-11A pumps; for the flat boxes—one K-9 pump 
for the felt conditioners—one K-7 pump; and for the felt box 
racuum—one K-5 pump. All of the suction pumps aré 
individually motor driven through multiple “HY-T” Syn- 
thetic fiber V-belts made by Goodyear and furnished by the 
Transmission Equipment Co. 

The drier section of the machine consists of 71 paper driers 
and 18 felt driers, all 60 in. in diameter, arranged as follows: 
first drier section: 20 paper driers and 6 felt driers of which 
2 are Feeney type; second drier section: 18 paper driers and 
6 felt driers of which 4 are Feeney type. 

The breaker stack consists of one bottom roll, 33 in. di- 
ameter, covered with 1/; in. Stonite; one top roll 34 in. di- 
ameter, covered with 1 in. rubber; located between the 
second and third drier sections. Third drier section: 18 
paper driers and 4 felt driers of which 2 are Feeney type. 

The size press consists of one bottom roll, 33 in. diameter 
covered with 1/. in. White Stonite; one top roll 34 in. di- 
ameter covered with 1 in. rubber; located between the third 
and fourth drier sections. Fourth drier section: 15 paper 
driers and 2 felt driers. 

All of the driers are designed for operation at 125 Ib. steam 
pressure. Drier bearings are heavy duty Torrington spherical 
roller self-aligning type with back bearings mounted outside 
the drive gears and front bearings arranged for expansion. 
Drier frames are box type, with back frame completely enclos- 
ing gears and bearings. Helical gears of small diameter 
are arranged for indrive at one point in each section. All 
felt driers are driven by the felt. 

The Bowser circulating oil system, furnished by Beloit, 
is complete with tanks, pumps, filters, and regulating equip- 
ment installed on the ground floor and serves the drier bear- 
ings, drier drive parts, felt roll bearings and calender stack 
bearings. 

A low pressure blower system is supplied to keep a slight 
pressure in the drive gear enclosure frames to minimize foam 
and vapor condensation. Lodding doctors with air oscillation 
are provided for the first bottom driers and last top driers 
in each section. The entire drier section is equipped with 
automatic rope paper carriers. Also, a short rope carrier 
is provided at the reel. 

A Midwest-Fulton drier condensate removal system is 
installed. Drying is controlled by means of Taylor pressure 
recording controls on the first two drier sections, and Stamm 
moisture controls, provided also with pressure control, for 
the third and fourth drier sections. 

Two Beloit open-sided calender stacks are provided with 
34-inch diameter king rolls and seven 16-inch diameter inter- 
mediate and top rolls. All rolls have flexible blade doctors 
air loaded. Bottom doctors are oscillating type. Each 
stack has motor-operated roll lift and air loading. 

The reel is a Beloit heavy duty type having a 36 in. di- 
ameter drum, taking a maximum 84 in. diameter reel of paper. 
The unwinding stand has adjustments for aligning the reel 
spools across the machine and in the machine direction. 
Regenerative braking is employed. The winder is a Beloit 
extra heavy duty machine with two 20-in. drums with indi- 
vidual motor driving each drum. Designed for a maximum 
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oeed of 4500 fi p.m. the winder is equipped with motor-driven 
bear type back slitters, rider roll lift, and roll ejector. 

The paper machine is designed, and all rolls are balanced, 
#» a maximum mechanical speed of 2500 f.p.m. Pr: actically 
rotating parts are provided with antifriction bearines 
everally of Torrington manufacture. ii 

Pneumatic systems for the paper machine are served by 
‘iicago Pneumatic Tool Co. compressors. The essential 
ir compressor serves the headbox, slice seal, fourdrinier, 
resses, drier felt auto guides, breaker stack, and size press. 
tier services are taken from the main mill supply header. 

quipment is on order for an inverse second press, conver- 
i of present first and second presses to suction transfer 
ress and first suction main press, respectively, and the addi- 
i: of a suction pickup roll, wire turning roll, necessary felt 
»-ipment, Vickery conditioner, vacuum pumps, and machine 
rives. 


fests 


‘he machine room crane is of twin box girder bridge design 
1 two 15-ton trolley hoists, made by Ederer Engi ineering 
» Reel crane is a 20-ton overhead bridge with fixed hoist 
tele by Manning, Maxwell, & Moore, Ine. 


_ Systems 


Vhe transite panel hood is 256 ft. long with seven exhaust 
m@iiets to 72-in. axial flow fans driven through V-belts from 
s tors located on the machine room mezzanine floor over the 
tive aisle back of the machine. Also included are a calender 
Sling system, trim conveying system, de motor ventilation, 
fectric room ventilation, lower felt air systems, finishing 
gem supply, machine and beater room, roof supply systems, 
acluding summer cooling, a Deco high-jet system, auxiliary 
set end roof exhausts, a hydrapulper exhaust system, and a 
‘imder and core sawdust collecting system. 

All heating and ventilating apparatus and distribution are 
y Jamar-Olmen Co. of Chicago and New York, with whom 
Yrew Engineering Co. of Poriand: Ore., collaborated on 
eneral and detail design. 

In addition to the paper mill systems and the brown stock 
ood and exhaust systems mentioned above, there are two 
pnstant temperature and humidity rooms, a precipitator 
ontrol room ventilation system, and four electrical center 
entilation systems. 


Jydrapulper 


_ An 18-ft., Shartle Brothers Machine Co. hydrapulper is 
peated to receive broke directly from the last drier, from 
‘ther calender, or from the reel. It also receives trim from 
ae winder through pipe ducts. A stainless steel collecting 
ppper made by W. L. Rives Co. of Jacksonville serves the 
wdrapulper. This arrangement eliminates the necessity 
sr a broke man since everything is controlled from the back- 
ender’s station. It also permits keeping an orderly base- 
nent. 


vaper Machine Drives 


’ The General Electric sectional electric motor drives have 
arrell-Birmingham herringbone reducers and are energized 
» multiple motor-generator sets with electronic amplidyne 
regulation. These include two 1500-hp 4160-v. synchronous 
potors driving individual generators for all sections from 
such to winder, all installed in two separate enclosed elec- 
‘ical rooms on the ground floor of the machine room. 

|The paper machine drive has General Electric electronic 
»atrol, with speed regulators for each section plus potentiom- 
yer maintenance of sheet tension at the dry end. Photo- 
ectric equipment stands guard over drier felt alignment and 
| uirt actuation in case of breaks. 


cnishing Room 
|The finishing room is a 240-ft. extension of the fyaeniue 
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Calender stacks in the new Jacksonville mill of the St. 
Regis Paper Co. 


building. Equipment includes rotary cutters with backstands 
and 110-in. duplex layboy furnished by Moore & White Co.; 
a Harris Seybold trimmer with backgauge travel; a 15-ton 
hydraulic elevator furnished by Otis Elevator Co.; a rewinder 
with unwind stand and an automatic roll ejector furnished 
by Langston; and in the basement, a Link-Belt paper roll 
upender. Other finishing equipment, located in the end of 
the paper machine room, includes a roll wrapping machine 
with backstand and a roll heading machine furnished by 
Lamb-Grays Harbor Co. of Hoquiam, Wash.; also, a Link- 
Belt Lowerator for lowering rolls to the first floor and a 
Link-Belt floor type paper roll conveyor 75 ft. long for trans- 
porting rolls sideways into alignment with finishing room 
equipment, 


General Features of Construction 


In general, the pulp mill buildings consist of structural 
steel framework on concrete foundations, with concrete 
floors and corrugated transite siding on steel girts. The paper 
mill buildings are similar except that all framing up to the 
machine floor is of concrete. All windows in the paper mill, 
chipper and turbine rooms, are H. H. Robertson Co.’s corru- 
gated Mississippi wire glass furnished by the Pittsburgh 
Plate Glass Co. The pulp mill buildings and power plant 
have corrugated transite open canopies without windows of 
any kind, All major buildings have precast concrete tile 
roof slabs, supported on steel purlines and covered with 
Barrett built-up roofing. 

Office buildings have concrete columns, floors and roof slabs, 
and insulated walls faced with yellow brick. Large windows 
with intermediate panels of yellow brick give all three build- 
ings a very pleasing, modern style. The architecture and 
engineering for these buildings are by Celli-Flynn, Architects 
of McKeesport, Pa. 

The Administration Building has an attractive entrance 
lobby on the southwest corner of the south wing, which also 
contains a general office, offices for the Woodlands Division 
of the company, a lunch room, and other employee facilities 
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The north wing contains offices for the Resident Manager, 
for the Engineering Department, and for the Accounting 
Department; with vaults, duplicating, supply and conference 
rooms, and a general office serving the whole area. 

The Employee Facilities Building consists of three separate 
buildings under a common roof, with generous time aisles 
and covered walkways between. The Personnel Department 
is located in one unit, an excellently appointed cafeteria in 
another, and locker rooms for all mill employees in the third 
and largest, which measures 55 ft. wide by 85 ft. long. Many 
large panels of glass block add to the attractive appearance of 
the locker rooms. 

The Mill Offices are housed in a two-story building, 40 ft. 
wide and 80 ft. long. The general superintendent’s office, 
and offices for the various operating supervisors, are located 
on the ground floor, together with a conference room of gener- 
ous size and other facilities. The laboratories and chief 
chemist’s office are on the second floor, which has ready access 
by bridges to the turbine room, beater room, and screen rooms. 


Water Supply and Fire Protection 


Water for the new mill is taken from two Layne-Atlantic 
Co. wells of generous capacity. Three smaller Layne-Atlan- 
tic wells are provided for observation and permanent record 
of the water table in the vicinity. The water purification 
system is by Infilco, Inc. of Tucson, Ariz., and consists of a 
12,000,000 g.p.d. accelerator for selective lime softening, 
coagulation and clarification, water contro] and proportion- 
ing equipment, chemical feeding equipment, a turbidity 
detector, a Milton Roy alum pump, a Wallace and Tiernan 
chlorinator, and Builders-Providence controls. 

There are two Peerless fire pumps of 1500-g.p.m. capacity 
at 230-ft. head furnished by Food Machinery and Chemical 
Corp., one of which is motor driven and the other driven by a 
Terry steam turbine. The fire tower is a 100,000-gal. elevated 
tank 175 ft. high, furnished by Chicago Bridge and Iron Co. 

There is a complete underground fire protection system 
with 30 hydrant stations outside and Grinnell automatic 
sprinkler systems in all enclosed buildings, chip silos, bark 
bin, and conveyors, all furnished by Moore Pipe and Sprinkler 
Co. of Jacksonville. 


INTERNATIONAL PuRE-Pak 


A new converting plant for the production of Pure-Pak 
paper milk containers will be constructed by International 
Paper Co.’s Single Service Div. in Youngstown, Ohio. Plans 
call for a modern brick and steel building of 63,000 sq. ft. 
designed to provide attractive and completely sanitary work- 
ing conditions. AJ] manufacturing areas of the single-story 
structure will have tiled walls. Floor design and equipment 
layout will be planned to maintain the highest standards of 
cleanliness. 

The new plant will be designed initially to convert approxi- 
mately 1000 tons of bleached kraft board per month, an aver- 
age production of approximately 45,000,000 Pure-Pak milk 
containers of various sizes. Roughly 50 employees will be 
required when production begins probably building to about 
100 as the new unit approaches full production. 

International Paper Co.’s Single Service Div. produces 
Pure-Pak paper milk containers from bleached kraft board 
under license from the Excello Corp. of Detroit. Other con- 
verting plants of the Single Service Div. are located in Norris- 
town, Pa.; Kalamazoo, Mich.; Kansas City, Kan.; Atlanta, 
Ga., and Bastrop, La. 


West VIRGINIA 


The West Virginia Pulp and Paper Co. has six mills, each a 
fully integrated manufacturing unit with its own pulp, power, 
and papermaking facilities. shes mills have the capacity 
to produce in excess of 800,000 tons of paper and paperboard 
per year. 

At the end of World War IT these mills, although excellently 


122 A 


maintained, in some cases needed modernization due to t 
inability of the company to replace equipment under wartit 
conditions. Accordingly, in 1945, the company began : 
extensive program aimed first at achieving maximum opere 
ing efficiency and quality control through modern technolo; 
and, second at expansion in the product lines showing greate 
promise. To data a gross investment of $85,000,000 h 
been made for this purpose. 

The Charleston, S. C., plant now has a daily capacity 
excess of 900 tons for the production of kraft liner board a1 
kraft paper. It is equipped with two large high-speed m 
chines, the second of which was installed in 1947. In 19. 
the first machine was rebuilt so that at the present time it 
one of the largest in the world. Scheduled for compietion 
fiscal 1953 is a new pulp mill which will add further to tk 
mill’s capacity, and also enable it to use the hardwood speci 
available in its area. 

The Covington, Va., plant has a capacity to produce ov 
600 tons per day of white converting paper and board, kra 
envelope paper, and corrugating and fiberboard. It is no 
equipped with seven paper machines and three board machine 
In the past few years the three largest of the paper machin 
have been almost completely rebuilt so that they will run : 
higher production rates. Scheduled for completion in fise 
1953 is a new high-speed paper machine, which will repla 
two of the smaller machines. 

In 1952 the three existing pulp mills of this plant we 
replaced by a single new facility of greater capacity. TI 
new unit will operate at lower cost than the previous one 
and is better designed to utilize both pine and hardwoods | 
the area. 

The Luke, Md., plant has a present daily rated capacit 
of 335 tons of white printing, fine, and converting paper 
It is equipped with seven paper machines. Since 1945 for 
of these machines have been equipped with machine coatir 
units, and during fiscal 1952 the two largest machines we; 
completely rebuilt to increase their output and efficiene: 
Construction currently in progress in the pulp mill is designe 
to increase its capacity by 100 tons per day and perm 
greater use of the abundant and lower cost local hardwood 

The Tyrone and Williamsburg, Pa., plants have capaciti 
of 145 and 85 tons per day, .respectively. They produc 
white printing, fine, and converting papers. The wate 
supply available, although entirely adequate for present pre 
duction, limits the capacity to which these two mills can t 
expanded under present technology. Therefore, the en 
phasis has been and will be, for the foreseeable future, @ 
cost and quality control. Both of Williamsburg’s pap 
machines and one of the four Tyrone units have been partiall 
rebuilt and had machine coating units added. 

The Mechanieville, N. Y., plant has six paper machin 
which, together, produce 250 tons a day of white, fine, an 
converting papers. The most important recent developmer 
at this mill occurred in 1952 when a new semichemical pul 
mill designed to use nearby hardwoods was brought into pre 
duction, replacing one of two previously existing units. Th 
new pulping process also gives a substantially higher yield 
paper making fiber per cord of wood used. 


Lorp BALTIMORE 


In announcing development of a new process for printir 
realistic photographs on waxed food cartons, Leonard Dals 
mer, Executive Vice-President of The Lord Baltimore Pres 
noted package printing specialists, revealed that his fin 
has already started producing newly designed full-color pad 
ages for two leading oleomargarine manufacturers. 

With the removal of laws in most states restricting the pr 
coloring of margarine, retail margarine sales jumped 
1952 to a record- breaking level of about $400 million, increa 
ing annual per capita consumption to an estimated 7.7% 

Under the new method, perfected by Lord Baltimore tee 
nicians, and identified as the “Fidel-i-tone”’ process, fu 
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sor photographs are printed directly on uncoated white 
o<board. Instead of conventional 110 line screen reproduc- 
‘on, however, the “Fidel-i-tone’’ process yields 175 line screen 
ork which brings out textural qualities unmatched, accord- 
ig to Mr. Dalsemer, in wax carton printing. In a square 
1° 1 of 110 line screen work there are some 12,000 minute dots, 
‘le under the unique Lord Baltimore process more than 
U,)00 dots appear, rendering a more lifelike image. 

Founded in 1875 in Baltimore, The Lord Baltimore Press 
way makes hundreds of millions of folding boxes, labels, 
m inserts annually for foods, cosmetics, tobaccos, soaps, 
ye licines, and other consumer products, by ‘“Fidel-i-tone,” 
fhography, letterpress, and gravure. 


J)STERN MicHiGAN COLLEGE 


*® major expansion in the paper technology curriculum at 
sestern Michigan College is now being planned for the 
= semester of 1953, based on experience of the last five 
Sars. 

* great demand has developed for trained personnel in the 
#s-management area, both in the paper industry itself and 

tiose firms who supply goods and materials to the paper- 
wsers. These varied businesses want men who know the 
s nical background of papermaking and are also well 
~einded in business fields. 

_4 comparison of the two courses of study shows that the 
“nical students will place their emphasis on the more 
tyanced mathematics and chemistry courses, while the 
Jes-management students will spend extra time in business- 
virses. However, both will receive a full course in paper- 
aking. 
| First-year studies will closely parallel, but in the second 
sar the technical students will get calculus for eight hours 
ad the sales-management group will have six hours of busi- 
ess studies. Third year technical students will take wood 
semistry and in the fourth year physical chemistry, will 
rite a thesis, and study bleaching and deinking. The 
ther phase will devote a correspondingly greater amount of 
me to advanced business studies subjects. 
‘Along with these curricular changes comes a slight change 
title. Since 1948 it has been known as pulp and paper 
chnology, but from now on it will be known simply as 

Lper technology, it being believed that the shorter title is 
wader in its connotation. The paper technology curricu- 
m is a part of the chemistry department and is sponsored 
intly by that department and the division of vocational and 
wactical arts. 


MICHIGAN STATE 


Michigan State College has announced the publication 
:a brochure entitled “Your Career in Packaging.” This 
-page folder describes the opportunities in the packaging 
Jd and outlines in detail the packaging curriculum at the 
stitution. Copies may be obtained from the Department 
| Forest Products, Michigan State College, East Lansing, 
fich. Limited quantities of the brochure are also available 
organizations interested in the promotion of packaging 
wucation. 

WAD 

"William H. Teter, who has headed the papermaking at the 
ngspert Div. of The Mead Corp. at Kingsport, Tenn., since 
26 and has been responsible for all production of the mill 
‘ee 1933, has been promoted to the new post of corporate 
vector of planning for the Kingsport Div. 

#n his new position, Mr. Teter will be a member of the 
poration’s Engineering and Development Committee, 
ich is headed by C. R. Van de Carr, past Mead president. 
» will continue to make his headquarters in Kingsport, Tenn. 
ere he has lived since 1926. 

To fill the position of production manager of the Kingsport 
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William H. Teter, The 


E. H. Niederauer, The 
Mead Corp. 


Mead Corp. 


Div. vacated by Mr. Teter, Edward H. Niederauer has been 
promoted from assistant manager of the Escanaba Paper Co., 
Escanaba, Mich., another Mead division. Mr. Niederauer 
was transferred from Kingsport to Escanaba in 1946 as general 
superintendent. His return to Kingsport, where he had been 
technical assistant to the production manager, marks his 
fourth period of residence here. 

John R. Taggert has been promoted to assistant produc- 
tion manager at Kingsport. He had been assistant to Mr. 
Teter since 1950. 

At Escanaba. O. C. Christiansen has been promoted from 
assistant to the plant engineer to paper mill superintendent, 
and Clark Greenles has moved up from paper mill day fore- 
man to assistant paper mill superintendent. Henry Abel has 
replaced Mr. Greenles as paper mill day foreman. 

The Board of Directors of The Mead Corp., has elected A. 
Rodney Boren assistant vice-president for paperboard. 
Boren, who has been working in Mead’s paperboard sales 
since August, 1949, has been assistant to Alan Goldsmith, 
vice-president. He is also a director of Mead Board Sales, 
a company affiliated with Mead, and headed by Mead vice- 
president, Al H. Mahrt. Boren’s office is in Dayton, Ohio. 
His responsibilities will continue to be associated with the 
paperboard activities of the company, including the coordina- 
tion of manufacturing and sales programs and policies. Be- 
fore he joined Mead, Boren had worked for the H. 8. Boren 
Co. general contractors in Dayton, and the Dayton Coca- 
Cola Co, 


GAIR 

On February 1, J. D. Malcolmson, well-known packaging 
expert, moved to Berkeley, Calif. He has relinquished his 
duties as manager of the Products Development Department 
of Robert Gair Co., Inc., New York, but will remain on Gair’s 
staff and, among other things, continue to represent the 
company on various committees on which he now serves. 


Rodney Boren, The 


O. C. Christiansen, The A. 
Mead Corp. 


Mead Corp. 
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Mr. Malcolmson has been in the paperboard industry since 
1916, and with the Gair company since 1922. He isa graduate 
in chemical engineering of the University of Kansas, and was 
a Fellow of the Mellon Institute of Industrial Research Pitts- 
burgh, Pa., from 1916 to 1922, the last four years of which 
(1918-22) he was on research work for the National Container 
Association where the first technical study of the corrugated 
box was made. 

Mr. Maleolmson was, for two years, Packaging Vice-Presi- 
dent of the American Management Association. Also, he 
is the only representative of the paperboard industry on the 
Munitions Board Packaging Advisory Committee. He is 
chairman of several United States Department of Com- 
merce Simplification Committees on boxboard products. . . .a 
member of the American Society for Testing Materials, 
member of the Executive Committee of the Technical Associa- 
tion of the Pulp and Paper Industry, and is on several con- 
tainer committees in these societies. He is on the Board of 
Directors of the Packaging Institute, and chairman of the 
Technical Advisory Committee of the Fibre Box Association. 
In 1944, he organized the Technical Section of the Paper- 
board Div., War Production Board, and served as Chief of 
that section. Since 1918, he has written a great many 
articles on the subject of paperboard shipping containers. 


PacKAGING INSTITUTE 


The annual Spring luncheon meeting of the Packaging 
Institute will be held in Chicago during the National Packag- 
ing Exposition on April 20 at the Furniture Club, 666 Lake 
Shore Drive, according to an announcement by Robert de 
S. Couch, of General Foods Corp., president of Packaging 
Institute. 

The luncheon, to which all who are interested in packaging 
are invited, will begin at 12:30 p.m. on Monday, the first 
day of the Exposition, and will be featured by a talk by F.S. 
Leinbach of Riegel Paper Corp., General Chairman of Tech- 
nical Committees, and an announcement of the organization 
of the newly created Package Printing Div. by EK. H. Balkema 
of Colgate-Palmolive-Peet Co., Chairman of new Division 
of Technical Committees, followed by meetings of several of 
the Technical Committees during the early afternoon. 

Tickets are available from the Packaging Institute, 342 
Madison Ave., New York 17, N. Y., at $3.75, but their sale 
will be limited to 200 persons by the size of the available 
accommodations. 


UNIVERSITY OF TORONTO 


The appointment of Dr. W. Howard Rapson as professor 
of chemical engineering at the University of Toronto has been 
announced by Dr, Sidney Smith, the president. 

Dr. Rapson will lead the department’s activities in pulp 
and paper research. A U. of T. graduate in chemical engineer- 
ing, he has had 12 years’ research experience with the Cana- 
dian International Paper Co. and Industrial Cellulose Re- 
search, Ltd., at Hawkesbury, Ont. He specialized in pioneer- 
ing research and was responsible for the development of 
many new ideas and processes and, of equal importance in 
chemical engineering, their application in mill practice. 

Dr. Smith said the appointment was a significant develop- 
ment in the university’s efforts to serve the pulp and paper 
industry which is such an important element in the national 
economy, 


RAYONIER 


Election of James T. Sheehy to the board of directors of 
Rayonier, Inc., was announced by Clyde B. Morgan, president. 
In addition to his new responsibilities as a member of the 
board, Mr. Sheehy, as executive vice-president, directs the 
production, research, finance, sales, timber, and other opera- 
tions of the chemical cellulose producer. 

Mr. Sheehy, who is 42, went to work with Rayonier in 1933 
as a pulp tester at the company’s Grays Harbor (Wash.) 
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Norval Barlament, Hober 
Paper Mills, Inc. 


James T. Sheehy, Rayo- 


nier, Inc. 


mill shortly after graduating from the University of Washing 
ton. He rose through the ranks becoming successively mil 
control chemist, assistant chief chemist, chief chemist, an 
assistant plant manager. In 1945, he was appointed plan 
manager at the company’s Fernandina (Fla.) division. He wa 
elected executive vice-president in January, 1951. 


HosBereG 


Norval Barlament, former Chief Engineer at the Hudson 
Sharp Machine Co. has joined the engineering staff of Hober: 
Paper Mills, Inc. Barlament has charge of all engineerin: 
problems and future development of the company’s convertin, 
department. This will include improvement of existin, 
machinery plus the design and development of new machiner: 
to make converting operations as efficient as possible, accord 
ing to Auchter. Starting out with Hudson-Sharp 24 year 
ago as a shop worker, Barlament later advanced to a sellin, 
and servicing position prior to World War II. During th 
war he was assembly superintendent. He was appointe 
chief engineer in 1945. 


VALITE 


Brown & Root, Inc., of Houston has announced plans t 
build a plant to make newsprint paper from sugar cane bagass 
for the Valite Corp. of New Orleans. 

The new plant, pending approval in Washington, will b 
located at Lockport, La., and will process approximatel 
17,250 tons of paper and dissolving pulp annually in th 
initial stages. The firm has filed an application for accele1 
ated depreciation with the national production authority 

The new corporation will be the Valentine Pulp and Pape 
Co. Uponapproval, Brown & Root, Inc., will begin construc 
tion immediately with completion due late in 1953. Th 
plant will employ some 70 industrial workers. 

Bagasse is the fibrous residue from sugar cane and thousand 
of tons go to waste annually in Louisiana. The Valite Corp.’ 
principal business is in the manufacture of plastics and resin 
from bagasse, and the development of the process to mak 
newsprint paper has come after considerable research i 
many parts of the United States. Newsprint paper of 1009 
whole bagasse pulp has been made and tests have been ru 
on the presses of the Opelousas (La.) World, the Frankli 
(La.) Banner Tribune, and the Lafourche Comet (Thibodau: 
La.). A small pilot roll was run for strength tests on th 
high-speed presses of the New Orleans Times-Picayune wit 
satisfactory results. 

Will J. Gibbins, president of Valite, said the new proces 
would not only greatly benefit the economy of the sugar can 
industry but would make available a new fiber source to tk 
paper and pulp field. 


“Within a hundred miles of the site of this factory in Louis 
ana, 750,000 tons of bagasse are produced annually and onl 
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The paper machine in Israel’s first paper mill 


* ut 200,000 tons are being commercially utilized. The 
emainder is being burned. Although the annual capacity 
# this plant will be small compared to the demands of news- 
‘nt consumers, the factory can be easily expanded and the 
miiput greatly increased,’’ he said. 


}] ARATHON-NORTHERN 


\ merger of Northern Paper Mills, Green Bay, into Mara- 
hon Corp., Menasha, was announced recently. 

John Stevens, Jr., president of Marathon, and Milan Boex, 
wesident of Northern, said the action taken upon recom- 
nendation of directors of both companies, is subject to ap- 
wroval by Northern’s stockholders. Mr. Boex said the mer- 
ver will be based upon a tax-free exchange of stock with no 
‘ash involved. 

Marathon, which reported revenue or more than $86,000,- 

100 in 1952, principally from the sale of packaging for the 
ood industry and paper products for consumers, has plants 
't Menasha, Rothschild, Ashland, and Wausau, Wis., Men- 
minee, Mich., and Oswego, N. Y., wholly owned subsidiaries 
sre located at Sunnyside, Wash., and in Canada. 
- Northern, which reported sales in the retail paper product 
ne of more than $21,000,000 in 1952, has a pulp mill and 
yaper mill at Green Bay. It will continue to operate and its 
ade name will be retained. 

Marathon has a pulp mill, chemical plant and townsite at 
‘farathon, Ont., and 5000 square miles of timber concessions 
1 central Canada. Northern also has timber tracts in 
Panada. 


SBRAEL 


The cutting machine of Israel’s first paper plant, the re- 


Cutting machine in the new mill in Israel 
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cently opened Supra paper mill at Lydda, is located on the site 
of a former orange grove. At the left are the paper rolls 
which are sliced by the machine, and at the right the separate 
sheets of wrapping paper are picked up by manual workers in 
a temporary operation which will be superseded by a mecha- 
nized operation as funds become available for the purchase 
of additional equipment. The establishment of this new 
enterprise, which is expected to play its part in Israel’s effort 
to build a modern, mechanized economy, was aided by 
American investments in State of Israel Bonds, and further 
expansion will depend to some extent on the progress of the 
Israel Bond drive in the United States. 


C.P.P.A. Trcunicat Sxucrion 


In his report to the annual meeting of the Technical Sec- 
tion of the Canadian Pulp and Paper Association, Douglas 
Jones, Executive Secretary of the Section, featured the his- 
tory and accomplishments of the organization. His remarks 
follow: 

Much credit for the organization of the Section is due to 
John 8. Bates, Roy L. Campbell, and C. B. Thorne, for their 
enthusiastic efforts in the developing of plans which were 
eventually embodied in its constitution by by-laws. Dr. 
Bates was then superintendent of the Forest Products Labora- 
tories of Canada, Mr. Thorne was manager of the Riordan 
Pulp and Paper Co. at Hawkesbury, and Mr. Campbell was 
secretary of the Canadian Pulp and Paper Association, while 
at the same time serving in his capacity as editor of the Pulp 
and Paper Magazine of Canada. It is thus seen that the pub- 
lishers and the editors of the Magazine have been constantly 
interested in the work of the Association and particularly of the 
Technical Section, ever since its organization. J. N. Stephen- 
son was engaged in September, 1916, to follow Mr. Campbell 
as editor when the latter resigned to serve with a Canadian 
Trade Commission in Europe. Dr. Bates was the first chair- 
man, and other officers consisted of Vice-Chairman T. L. 
Crossley and Councilors C. B. Thorne, Dan Daverin, and 
G. W. Dickson, with Mr. Campbell as Secretary-Treasurer. 
Besides these officers, there were on the various committees 
O. F. Bryant, Sigmund Wang, H. 8. Taylor, C. F. Buss, O. 
Rolland, A. G. Pounsford, J. A. DeCew, A. O. Bowness, 
Fred Barnes, E. B. Slack, Bjarne Johnsen, and A. G. Me- 
Intyre. 

Many of the distinguished contributors to the inception and 
development of the Section are now dead. These eminent 
men, leaders in the past, included Orville Bryant, C. F. Buss, 
George Carruthers, Bjarne Johnsen, Col. C. H. L. Jones, 
Bob McInnis, F. A. Sabboton, John Stadler, and C. B. Thorne. 

What has happened since 1915 when a group of 22 pioneers 
formed the Technical Section, the first technical organization 
set up within the pulp and paper industry of North America? 
In those days the so-called ‘technical’ employee in this indus- 
try was viewed with suspicion by most of those with whom 
he came in contact. Today, partly through his own efforts, 
and those of organizations such as the Technical Section, he 
is a valued employee and in many cases is a senior executive. 

In the intervening period, the Technical Section has grown 
into an organization, known throughout the world, with a 
membership of over 1500. It now numbers in its member- 
ship executives, managers, engineers, control and research 
men, and a full complement of the operating personnel of the 
industry. Whereas in the early days exchange of informa- 
tion, technical or otherwise, between companies was prac- 
tically, nonexistent, today, chiefly through the efforts of the 
Technical Section, there is a free exchange of ideas on all 
technical and operating developments, not only among Cana- 
dian mills but also among the mills throughout the world. 
The old antipathy between the so-called technical and so- 
called practical man has been replaced by a mutual feeling 
of confidence and respect. Each has helped the other and 
they work together for the continued benefit of their com- 
panies and the industry. 
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The growth of the Technical Section has been paralleled 
by a similar expansion of the industry. In the daily news- 
papers of the early twenties, there were reports by eminent 
foresters that our paper industry was denuding our forests 
and that if we continued to expand, our forests would be 
liquidated within 25 years. Today through the efforts of the 
Canadian Pulp and Paper Association, its Woodlands and 
Technical Sections, and the forethinking executives of the 
industry, we have a sound forest policy which provides that 
our mills will operate their forest areas on a sustained yield 
basis—and all this with an industry many times the produc- 
tive capacity of that of the early twenties. 

What are some of the accomplishments of the application 
of sound technical thinking and engineering? Increased 
machine speeds; reduction of percentage sulphite in newsprint; 
new and improved bleaching techniques; new machines in 
the field of refining of rejects; new processes and machines 
producing semichemical, high yield and continuous pulps; 
improved quality of pulps and papers produced; utilization 
of hardwoods, and so-called weed species; production of by- 
products such as yeast, vanillin, alcohol, and so on; utilization 
and elimination of wastes; and many more items which could 
be mentioned as contributions of those of our industry col- 
lectively referred to as the technical men. 

Over the years ten branches of the Technical Section have 
been established. - These branches give mill personnel in the 
areas concerned an opportunity to attend meetings to ex- 
press themselves in public, to meet others in similar jobs, to 
visit other mills, and to advance their personal knowledge 
and consequently enhance their chances of future advance- 
ment. 

In the early days of the Section there were four committees. 
One of these committees was the Standards Committee, now 
known as the Physical and Chemical Standards Committee. 
It reviewed developments in this field and brought them to 
the attention of the members. Guidance and assistance were 
also given in the development of testing methods and instru- 
ments. One of the committee’s first projects was the im- 
provement of the Wilen sheet machine. Another and a very 
outstanding contribution was the development and standard- 
ization of a freeness tester, the first models of which had been 
made and tried out experimentally at the Iroquois Falls mill 
of the Abitibi Power and Paper Co. Ltd. This work was 
carried out under the supervision of Rex W. Hovey, who was 
then Research Director of the Abitibi company, a very active 
member of the Technical Section and its chairman in 1924. 
The services of the staff of the Forest Products Laboratories 
were enlisted by members of the Standards Committee to 
develop this instrument as an industry standard. The use 
of Technical Section standard methods of testing and analy- 
sis of material is now routine throughout the industry. Other 
committees were established over the years and they have 
contributed in a large measure to the growth of the Techni- 
cal Section. 

Today we have seventeen active committees representing 
all branches of engineering and all phases of the industry’s 
operations. Their special function is to promote cooperative 
study and exchange of information and experience within 
the industry. The activities of these committees result in 
the publication of reports or papers dealing with mill practices, 
new equipment or processes, and the planning of sessions 
or discussions at Technical Section meetings, and of confer- 
ences or courses on subjects of interest to particular groups. 
For example, the Process Instrumentation Committee has 
sponsored one course on the theory and application of instru- 
ments and another training course for instrument mechanics. 
Similarly the Pulping Division Committees in collaboration 
with the Fundamental Research Committee have sponsored 
a number of international conferences on various subjects. 


In times of national energency, the Technical Section has 
played an important role in the solution of problems confront- 
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ing the nation. For example, the Sulphite Committee played 
an important part in the industry’s reduction of sulphur con- 
sumption following the decrease in supply. A major con. 
tribution of the Canadian industry to the war effort in Worle 
War II was the work of the Wartime Machine Shop Board. 
The idea that the well-equipped machine shops of the industry 
could serve Canada by turning out bits and pieces of essentia! 
war equipment was conceived by a member of the Section, 
Jim O’Halloran. His idea was brought to the attention ot 
the Executive Council of the Technical Section, then placed 
before the Executive Board of the Association and after 
having been proved by Mr. O’Halloran and his company, 
Anglo-Canadian Pulp and Paper Mills Ltd., was adopted by 
the whole industry through the establishment by the Associa- 
tion of its Wartime Machine Shop Board. 

One of the objectives of the Technical Section, that of en- 
couraging and assisting original investigation, has been 
achieved in a number of ways. Voluntary committees working 
cooperatively cannot, of themselves, conduct extensive re- 
search. They do, however, stimulate and encourage re- 
search by awakening the interest of research groups in prob- 
lems confronting the industry. This work was commenced 
in 1916 by the Advisory Committee of the Technical Section 
to the Forest Products Laboratories of Canada, The Mon- 
treal Laboratories some years later became the Pulp and 
Paper Research Institute of Canada. With Dr. Bates as 
chairman of the Section and at the same time superintendent 
of the Laboratories, and with the appointment of the Advisory 
Committee, the collaboration between the Section and the 
Laboratories became closer and more effective. The Labora- 
tories through a program of fundamental research brought 
to light a wealth of basic information which could not have 
been discovered in the mill laboratories. 

The earlier reorganization of the old Laboratories into the 
Pulp and Paper Research Institute of Canada and the erec- 
tion of the present building was assisted in no small measure 
by the Advisory Committee referred to previously. The 
present expansion of the Institute is of prime importance to 
the Technical Section and excellent liaison is maintained with 
the Institute which, although a separate legal entity, is sup- 
ported financially in part by the Canadian Pulp and Paper 
Association. The Institute, from time to time, includes in 
its program investigations suggested to it by committees of 
the Technical Section. These studies have resulted in im- 
proved techniques, valuable contributions to the technical 
literature and to the basic knowledge and understanding of 
the pulp and paper manufacturing processes. This close 
cooperation between the Institute and the Technical Section 
is of reciprocal benefit and assistance to the Institute staff 
and to our members. 

Today, special emphasis is placed by the Section’s Executive 
Council on the stimulation of basie or fundamental research, 
an activity that has long been a part of the continuing pro- 
gram of the Technical Section. The latest activity in this 
field was the special full-day session held under the auspices 
of the Fundamental Research Committee during the 1953 
Annual Meeting, bringing together representatives of Cana- 
dian universities and Provincial and Federal Government re- 
search organizations with research personnel of our industry. 
This session reviewed some of the fundamental problems of 
the industry which might be undertaken at the universities 
by postgraduate students. 

The application of the results of basic research is the duty 
of all technical men who are adequately equipped to assist 
this application to the processes of our mills. The Technical 
Section will maintain its support of both fundamental and 
applied research and will continue to assist the Institute in 
an advisory capacity through its membership, committees, 
staff officers, and Executive Council. | 

One of the objectives of the Technical Section is the dis- 
semination of knowledge, one of the essentials of progress. 
The Section has been instrumental in collating and publishing 
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he best collection of data on the manufacture of pulp and 
).perin a series of textbooks formerly published in five volumes 
s2own as the “Manufacture of Pulp and Paper.” The last 
BI ree volumes of these textbooks are presently being revised 
wd issued as four new volumes now known as “Pulp and 
Paper Manufacture.” Two of these volumes have been 
sued and the third will appear early this year. 

The original five volumes resulted from the modest effort 

years ago of the Committee on Education to establish classes 
‘© pulp and paper making in various mill centers in Canada. 
ly the Summer of 1918 this committee met in Toronto and 
recognized the need for a suitable textbook in order to fur- 
mer the work that had already been done. Realizing that 
ihe American industry would also likely be interested in the 
production of a reliable and up-to-date treatise on pulp and 
peper manufacture, a joint meeting with the Education Com- 
™ ttee of the Technical Association of the Pulp and Paper 
tedustry was suggested. Such a meeting was held in Sep- 
tember, 1918, and definite plans for the publication of the text- 
beoks were made. An executive committee, representing 
ft th countries, and an editor were appointed and work was 
memediately begun even before there was any appropriation 
t cover expense. The plans proposed by the Joint Textbook 
‘ smmittee were approved by the Technical Section at the 
M19 Annual Meeting and on the recommendation of the 
S ction, the Canadian Pulp and Paper Association voted an 
tial $5000 to carry the work forward and subsequently 
y ted further appropriations of $20,000. In the United 
States a similar amount was raised by private and company 
donations to the fund. Royalties accruing to the committee 
have been used to cover the cost of ali revisions published 
since the first volumes appeared. To date the total sales 
exceed 57,300 volumes and the books are considered as stand- 
ard works in their field. It is of interest to note that the 
editor originally appointed was a member of the Technical 
Section and he is still doing an excellent job with the newest 
revisions. I refer, of course, to J. N. Stephenson who is also, 
Editor-in-Chief of the Pulp and Paper Magazine of Canada, 
the Section’s official publication. The original secretary of 
the committee, also still on the job, is Royal S. Kellogg, an 
honorary life member of the Technical Section. The two 
Canadian representatives on the committee are Harry 8. 
Spencer, a past councillor of the Technical Section, and myself. 
Andividual members and committees of the Technical Sec- 
ition have taken a very active part in the revisions of the text- 
»00ks through the years and in the major revision now under 
way. Only the generosity of many individuals and firms 
chat have contributed their time and facilities has made 
oossible the continued publication of these valuable text- 
s00oks. Over a hundred top-flight engineers of mills and 
manufacturers wrote, revised, and reviewed manuscript, 
orovided illustrations or assisted with advice in the produc- 
ion of Volume 3. The Joint Textbook Committee is most 
rateful to them and to the committees of the Technical 
Section for their valued contributions. 
The correspondence courses set up by the Institute of 
‘ndustrial Arts on the recommendation of the Technical 
Section in January, 1922, have provided training facilities 
or over 2000 industry employees who have enrolled in the 
-ourses. These courses have now been turned over to the 
nternational Correspondence Schools. 

Outstanding among the benefits derived from membership 
4 the development of the qualities of initiative and leadership. 
Any reticence is overcome and initiative developed in the 
ereparation and presentation of papers and participation in 
“roup discussions. Service on committees, branch executive, 
sad ultimately executive council afford further opportunity 
-£ developing the characteristics of leadership. 

The pulp and paper industry has been able to meet the 
‘eeds of mankind everywhere only because the technical 
aan has created new processes, developed controls, reduced 
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waste, discovered new products, and made possible the vast 
production so essential to the modern world. 

As literacy increases and the standard of living rises, so 
will grow the demand for pulp and paper. This increasing 
demand will present problems challenging the ingenuity 
and enterprise of the technical man. Present processes are 
not yet fully understood. Fuller utilization of raw materials 
must be achieved. Waste can be reduced still further. 
Many new products and by-products await discovery. In- 
deed the technique of converting wood into other products 
is still in its infancy, 

The pulp and paper industry thus presents opportunities 
to those capable of pushing back the frontiers of the unknown, 
developing new markets and new products, and improving 
industrial skills. Thus membership in the Technical Sec- 
tion, Canadian Pulp and Paper Association, provides the 
wider knowledge, professional association, and the stimula- 
tion which engender initiative and enterprise, the basis of 
personal and industrial progress. 

Such were the aims of the founders of the Technical Sec- 
tion in 1915 and they have presented a challenge ever since. 
In striving to meet them, much has been accomplished. And 
in the light of our past success we can look forward with 
confidence to even greater achievements in a future that 
will redound, not only to the benefit of our industry, but to 
each of us individually. 


WESTINGHOUSE 


Carroll B. Dick has been appointed Manager of the West- 
inghouse Electric Micarta Div., succeeding E. R. Perry. 

Westinghouse, Box 2099, Pittsburgh 30, Pa., has issued a 
24-page booklet pocket catalog (B-5799) on ‘‘Fluoroescent 
Luminaire.” 


COMMONWEALTH ENGINEERING 


Phillip R. Marvin has been appointed Vice-President of 
the Commonwealth Engineering Co., Dayton, Ohio. Com- 
monwealth has issued an interesting illustrated booklet out- 
lining its facilities, for chemical, electrical, and mechanical 
research and engineering. In the paper industry it cites 
accomplishments in hot melt adhesives, strawboard treat- 
ments, paper gasket impregnants, heat sealing tapes, etc. 


APPLETON WOOLEN 

Wallace Dumond has been appointed representative of the 
Appleton Woolen Mills, Appleton, Wis., to cover North and 
South Carolina, Georgia, Florida, Alabama, Mississippi, 
Louisiana, and Texas. He will reside in Savannah, Ga. 


Morninestar, Nicou 

Morningstar, Nicol, Inc., New York N. Y., has purchased 
the Hayes Adhesives Co. of St. Louis, Mo. The firm will 
operate as an affiliate of Paisley Products, Inc., Chicago, 
Il. Vernon Hayes will continue as local manager, 


Caco 

The Caleo Chemical Div. of the American Cyanamid Co., 
Bound Brook, N. J., has issued Calco Bulletin No, 830 on 
‘Dyeing Paper White.” The contents was reprinted from 
Tappi 35, No. 8 (Aug., 1952). 


Rootrs-CONNERSVILLE 


Roots-Connersville Blower, Connersville, Ind., has issued 
a 16-page booklet (Bull. M-152) on ‘Displacement Meters” 
for measuring gases of any type, and in quantities from 4000 
to 1,000,000 cu. ft. 


RayBestTos-MANHATTAN 


William 8. Simpson has been appointed General Manager 
of the Stratford, Conn., Div. of Raybestos-Manhattan, Inc., 
succeeding Robert B. Davis, retired. 
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John F.. Shea, Buffalo Electro-Chemical Co. 


Brcco 


John F. Shea, formerly Northeastern District Sales Man- 
ager, has been appointed General Sales Manager of the Buffalo 
Electro-Chemical Co., Buffalo, N. Y. Fred N. C. Jerauld 
has been appointed Manager of Sales Promotion. Becco 
is a division of Food Machinery and Chemical Corp., and 
manufactures hydrogen peroxide and active oxygen chemicals. 


GouLps Pumps 


Goulds Pumps, Inc. (Dept. TA), Seneca Falls, N. Y., has 
issued a new bulletin 721-6 describing its new 3405 centrifugal 
pumps which have capacity ranges from 200-6400 g.p.m., 
with heads up to 260 ft. 


LAWRENCE Duck 


The Lawrence Duck Co., Lawrence, Mass. makers of 
papermakers cotton drier felts, is celebrating its 100th anniver- 
sary. The company received its charter during the same 
year that the City of Lawrence received its charter. The 
company is represented by William L. Barnel] Co., Boston, 
Mass. 


PENNSALT 


Philip C. Staples has been appointed Chicago Sales Man- 
ager of the Industrial Chemicals Department of the Pennsy]- 
vania Salt Manufacturing Co. He replaces John C. Hamp- 
son, who has returned to Philadelphia as Product Super- 
visor in the same department. 


RELIANCE 


Cyril G. Veinott, nationally known electric motor design 
engineer and inventor, has joined the Reliance Electric & 
Engineering Co., Cleveland, Ohio, as Consulting Engineer 
on alternating current machinery. 


MINNEAPOLIS-HONEYWELL 


J. A. Robinson has been made Field Sales Manager for 
the Industrial Div. of Minneapolis-Honeywell Regulator Co., 
Philadelphia, Pa. He succeeds O. B. Wilson who was re- 
cently made Sales Manager of Industrial Instruments. 

M.-H.’s Brown Instruments Div., Station 64, Brown and 
Windrim Aves., Philadelphia 44, Pa., has issued Catalog 
1550 on “pH and Conductivity Recorders and Controllers.” 


Huyck SyMposiumM 


The annual sales meeting of F. C. Huyck & Sons, makers of 
papermakers felts at Rensselaer, N. Y., took the form of a 
symposium of sales managers. Participants included: Milton 
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Bixby, Hercules Powder Co.; G. W. Knapp, General Elec- 
tric Co.; William Metcalf, J. O. Ross Engineering Co.; 
P. F. Neuman, Hercules; D. F. Putnam, G.E.; and Fred 
Soderberg, General Dyestuff Corp., Greenville R. Holden, 
President of Huyck, presided as moderator. 


GENERAL DYESTUFF 


Robert J. Hamilton, Jr., has been appointed Advertising 
Manager of the General Dyestuff Corp., and Antara Chemicals 
Div., New York, N. Y. Mr. Hamilton has been with the 


company since 1929. 


B. & W. 


Babeock & Wilcox Co. has purchased 153 acres south of 
Wilmington, N. C., and will start immediately to build a 2 
million dollar plant to build boilers and related equipment. 
The new plant will be ready in June, 1953. 


BiaaGs 


Biggs Boiler Works, Akron 5, Ohio, has issued Bulletin 
531 on “Steel Plate Fabrication” of stainless, carbon-moly, 
coated, clad or mild steels, welded or riveted to ASME specifi- 
cations in heavy gage and wide widths for tanks, pressure 
vessels, rotary kilns, driers, ete. 


ALLIS-CHALMERS 


Allis-Chalmers Mfg. Co., 828 8. 70th St., Milwaukee, Wis., 
has issued a new leaflet ‘“Integral-Shaft Type Motion Control 
Vari-Pitch Sheave Unit 20 S 7897” designed primarily for 
use on paper machine back lineshaft drives. 


Hooker 


James S. Walker has been named Manager of Technical 
Service of the Hooker Electro-Chemical Co., Niagara Falls, 
Nays 

R. W. Hooker, Vice-President, was recently re-elected for 
the fifth time President of the Chlorine Institute. The 
Institute engages in the technical promotion of the uses of 
chlorine, especially for the treatment of water and industrial 
wastes. 


FoxBoro 


The Foxboro Co., Foxboro, Mass., has issued a 16-page 
illustrated bulletin (Bull. 465) describing the ‘‘Foxboro Cir- 
cular Case Controller.’ This instrument has been selected 
for more than 50,000 installations, to automatically control 
temperature, pressure, liquid level, humidity, or other process 
variables. 

A new plant extension of the Foxboro Co. Ltd. at Montreal 
has more than doubled its instrument manufacturing facilities 
in Canada. 23,000 sq. ft. of factory space were added. The 
company located in Canada for 40 years is represented by 
Peacock Brothers, Ltd., as sales agents. 


View of the Montreal plant of Foxboro Co., Ltd. 
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LoMBUSTION ENGINEERING 


R. C. Ulmer, feedwater specialist, formerly technical direc- 
tor for E. F, Drew & Co., has joined the Engineering Depart- 
ment of Combustion Engineering-Superheater, Inc.. in New 
‘York where he will be engaged in development work, 


MM 1Tco 


Max A. Minnig has been made Director of Sales of the 
Mitco Chemical Co., New York, N.Y. Mr. Minnig joined 
the company in 1946 in the Natural Gas Div., Carbon Black 
Operations. 


& E. 


The General Electric Co., Schenectady 5, N. Y., has issued 
i new 28-page illustrated bulletin (GEA-5900) entitled, ‘“In- 
}estrial Power Distribution Idea Book.” It covers utility 
kistribution practices; methods of buying electric power; 
mat to do when a choice of primary voltages is available: 
pplication of primary switches and circuit breakers; types 
wed arrangements of primary cables; and types of load-center 
kitribution systems. 


Lime 


Pulp and paper mills consume roughly 600,000-700,000 
ttens of lime annually. 

_ The industry is the second largest user of lime, being ex- 
weeded by the steel industry, using 1,400,000 tons. Calcium 
«erbide and cyanamid uses 600,000 tons, water purification 
600,000 tons. Together with users in the glass, nonferrous 
metallurgy, sewage, and waste treatment, leather, insecticides, 
petroleum refining, brick and other industries 4,720,000 tons 
«oi lime are consumed. 


‘Pusey-JONES 


LeRoy A. Grettum is the new President of the Pusey and 
Jones Corp., Wilmington, Del. He succeeds Andrew G., 
‘Spiegelhalter who has retired after 52 years of continuous 
service with the company. Mr. Grettum has been associated 
with P. & J. since 1946. Before joining the company he 
mwas President of the Eastern Oregon Light and Power Co., 
following 23 years of work in public utility administration. 


‘\NATIONAL STARCH 


Opening of National Starch’s Alexander Research Labora- 
tory at Plainfield, N. J., marks the latest step in the companys 
‘two million dollar resin expansion program. The laboratory 
was named after Alexander Alexander, founder of the com- 
pany in 1895. From a small] adhesives plant in New York 
City, the company has expanded to four plants in the U.S.A., 
two in Canada, one in England, and one in Holland. 


‘he new Alexander Research Laboratory of National Starch 
Products, Inc., in Plainfield, N. J. 
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Carl E. Schmitz, Crane 
Packing Co. 


LeRoy A. Grettum, Pusey, 
& Jones Corp. 


CRANE PACKING 


Carl E. Schmitz has been appointed Vice-President in 
Charge of Sales for Crane Packing Co., Chicago, Ill. He was 
formerly Director of Engineering and President of the Ameri- 
can Society of Lubricating Engineers. In addition, the 
following division sales managers were appointed: E. H. 
Stubenranch, Mechanical Packings; Stephen Hawxhurst, 
Molded Teflon Products; Harry I. Sole, Lapmaster; V. E. 
Vorhees, Mechanical Seals; and Stillman Segar, Plastic Lead 
Seals. 


Impco 


The Improved Paper Machinery Corp. stockholders voted 
at their annual meeting held in Portland, Me., January 29, 
for the sake of simplicity and convenience to everybody, 
that the name should be changed to Improved Machinery, 
Inc. 

The business was started in 1890 under the name of Im- 
proved Paper Machinery Co. The ownership changed 
hands in 1929, and to differentiate the former company from 
the new corporation, the name was changed to Improved 
Paper Machinery Corp. 

The trade name “IMPCO” will continue on all the prod- 
ucts, but in the intervening years development work has 
continued with numerous additions to the line of machinery 
available, including the beginning of a Plastic Molding Ma- 
chinery Div. in 1945. Like the plastic machinery, as well as 
some others such as that for preparation of viscose, not all 
of the company’s equipment is for paper. In fact, most of it, 
such as filters, screens, deckers, agitators, etc., are primarily 
for pulp mill use. It was, therefore, felt that the new name 
would be much more representative. 

The corporation officers remain the same, including Walter 
L. Barker, Chairman of the Board; John P. Rich, President; 
Elmer R. Burling, Executive Vice-President; John H. Noble, 
Vice-President; Kent W. Smith, Treasurer; Ralph P. Emer- 
son, Secretary, Allan M. Barker, Assistant Treasurer; who 
are also Directors; and Normal I. Foster, Comptroller. 

Sales and service offices are located throughout the United 
States: John H. Noble, Room 1355, 230 Park Ave., New York 
City; J. P. Rubush and W. E. Osborn, Advance Building, 
Seattle, Wash.; J. W. Marcille, 1901 E. Brainert St., Pensa- 
cola, Fla.; Lamar M. Murray, 123 Allegheny Rd., Forest 
Hills, Savannah, Ga.; J. K. Perkins, 4214 Park Ave., Rich- 
mond, Va.; F. L. Putnam, 5 Cunningham Ave., Glens Falls, 
New York; H. R. Ahrens, 1420 8. Memorial Dr., Appleton, 
Wis. 

The Agitation Sales Div. is headed by Arthur L. Whiteside. 

The Plastic Molding Machinery Div. is represented by 
George W. Whitehead, Sales Manager. Other representatives 
of this division are: Frank Z. Bailey, 41 Riverview Ave., 
Groton, Conn.; Lyle V. Burford, 1722 W. 109th Place, Los: 
Angeles, Calif.; George G. Doughty, 3924 Washington St., 
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Downers Grove, Ill.; Hibbert W. Moss, Room 1355, 230 
Park Ave., New York City. 

Main engineering sales offices for both plastic, pulp mill 
equipment, and other lines are at the company’s plant, 
P. O. Box 508, Nashua, N. H. 


Fawick 


R. S. Huxtable, President of the Federal Fawick Corp., 
has announced five new executive appointments for the 
Fawick Airflex Div. of the corporation. Fawick Airflex, 
located in Cleveland, manufactures industrial clutches and 
brakes. John V. Eakin, who has been with the company 
since 1943, has been appointed Assistant General Manager. 
He was formerly Sales Manager and Southwestern District 


Manager. Clement Reeves has been named Sales Manager 
to succeed Mr. Eakin. Reeves joined Fawick in 1945 and 
has been in charge of sales to manufacturers of earth moving 
and construction equipment. Working with Mr. Reeves 
will be K. R. Spelman, who becomes Assistant Sales Manager. 
Mr. Spelman has been a Sales Engineer since he went with 
Fawick in 1945. J. S. Walsh, formerly Chief Engineer and 
with the company since 1944, becomes Director of Engineer- 
ing and Service. W,A. Franck, who was Design and Develop- 
ment Engineer, and with the company since 1943, now becomes 
Chief Engineer. According to Mr. Huxtable, these appoint- 
ments were made to provide Fawick with a more effective 
management team in anticipation of increased sales activity. 
These promotions were also designed to coordinate operations 
of the division with the corporation formed by the recent 
merger of the Fawick Airflex Co. and the Federal Motor 
Truck Co. of Detroit. 


DOWNINGTOWN 


Downingtown Manufacturing Co., Downingtown, Pa., 
recently obtained a contract to manufacture a fourdrinier 
machine purchased by Valmetefor Vietsiluoto O.Y. of Fin- 
land. The machine is to be the centilevered type with parts 
subject to corrosion made of stainless steel. In this respect, 
the machine is similar to the one Downingtown designed, 
built and installed at Sonoco Products Corp. in North Caro- 
lina. The new machine for Finland is scheduled to be com- 
pleted by December, 1953. The contract for the machine 
was placed through U. 8. Wallboard Machinery Corp. of 
New York, Export Engineering Department of Downing- 
town Manufacturing Co. 

James M. Thornton, recently Chief Engineer in Charge 
of Development for Downingtown, is now associated with 
John V. Roslund who represents Downingtown on the Pacific 
Coast. 
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OBITUARY 


Frederick Haviland MacLaren 


Frederick H. MacLaren, Group Leader in Wax and As- 
phalt Research for the Standard Oil Co. (Indiana), died 
recently at Munster, Ind. Mr. MacLaren was born in: 
Bennington, Vt., on Sept. 14, 1902, and graduated as a 
chemical engineer from Ohio State University in 1925. 
He was engaged in research work for the Standard Oil Co. 
at Whiting, Ind., since graduation, dealing with problems 
concerning wax coating and laminating of food packaging 
papers. _He was a member of the Technical Association 
of the Pulp and Paper Industry. 


RECENT BOOKS 


Phillips’ Paper Trade Directory of the World—1953. 
8. C. Phillips & Co., Graham House, 3 Tudor Street, 
London, E. C. 4, England. Cloth, 5 X 8, 865 pages. 
39/6 d. 


The 1953 Phillips’ Directory gives current information 
concerning paper, pulp, and board mills throughout the 
world, with particular emphasis on British mills, giving 
addresses, number and size of machines, capacity, ete. 
Makes of paper and board are classified. A glossary of 
paper industry terms in six languages is appended. The 
growing interest in foreign trade makes this annual direc- 
tory of considerable value. 


Ink and Paper in the Printing Processes. By Andries 
Voet, Director of Ink Research, J. M. Huber Corp. 
Interscience Publishers, New York, 1952. Cloth, 6 X 
9,213 pages. $5.90. 


This volume is intended as an introduction to the 
physics and chemistry of ink and its interaction with 
paper in the major printing processes. A special effort is 
made to indicate some of the scientific investigations on 
the subject made in recent years that are not generally 
known to students in the graphic arts. 

Included in the contents are such subjects as the function 
of ink, measurement of ink flow, separation of ink films, 
microscopy of half-tone printing, uniformity of films, pene- 
tration of ink into paper, ink transfer, picking of paper, 
offset, physical drying of ink, etc. The reputation of the 
author himself is sufficient recommendation for the book. 


Control of Electric Motors. 3rd Ed. By Paisley B. 
Harwood, Vice-President in Charge of Engineering, 
Cutler-Hammer, Inc. John Wiley & Sons, New York, 
1951. Cloth, 6 X 9, 5388 pages. $7.50. 


The third edition is a complete revision of this well- 
known text on controllers. It deals with such subjects 
as wiring diagrams, construction of control apparatus, 
automatic regulating systems, two-motor drives, the 
squirrel-cage, momo-rotor, single-phase and synchronous 
motors; adjustable-voltage controllers, resistors, ete. 
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LOCAL SECTION ACTIVITIES 


Reports of Meetings, Personnel, and Events 
(ee eet a el ae a nn 


Pelaware Valley 


The January meeting of the Delaware Valley Section was 
-| at the Engineers Club on Thursday evening, January 
2), 1953. One hundred and thirty-seven members and euests 
}efsended the dinner and evening program. 

Harold Brill, Chairman of the Section, opened the meeting 
y* th several announcements. The E. J. Albert Award com- 
‘a tition will be held on May 28, and all men interested in en- 
tering papers should notify A. L. Bixler, Riegel Paper Corp., 
3 ilford, N. J., or John Macadam, National Vuleanized Fibre 
{»., Wilmington, Del., as soon as possible. Mr. Brill re- 
minded the group that an evening course in ‘‘Pulping and 
Papermaking” will be taught again this Winter at St. Joseph’s 
College by A. J. Haug. The first lecture was given Friday, 
February 6. All TAPPI members who favor plans to hold an 
evening dance next June were asked to signify their interest by 
p-turning the cards enclosed in the last monthly news letter. _ 

Mr. Brill then turned the meeting over to Frank Lovegren, 
Program Chairman of the Section, who in turn introduced 
Ward Harrison, Vice-President of Riegel Paper Corp., Mil- 
‘ford, N. J., and moderator for the evening’s panel discussion. 
The subject was ‘‘Development of Paper Properties.’ Mr. 
| Harrison opened the program by introducing the members of 
‘his panel. They were: C. M. Connor, Vice-President of W. 
(C. Hamilton and Sons, Miquon, Pa., A. J. Haug, Paper Mill 
‘Superintendent, Scott Paper Co., Chester, Pa., Elmer Mitch- 
‘ell, Superintendent, McDowell Paper Mill, Glassine Paper 
(Co., Manayunk, Pa., W. D. Rice, in Charge of Chemical 
| Engineering, P. H. Glatfelter Co., Spring Grove, Pa., and J. 
|P. Weidner, Technical Superintendent, Container Corp. of 
America, Manayunk, Pa. 

Mr. Harrison outlined the subject to be discussed, and a 
portion of his comments are presented below: 

“Not too long ago papermaking was truly an art. The 
|papermaker jealously guarded the secrets he knew about the 
development of paper properties, many of which he had de- 
‘termined for himself by trial and error. Some of us can re- 
‘member papermaking of this sort. I am happy to observe 
‘that technical men have taken over the industry, and knowl- 
edge based on fact is being built up and disseminated at an 
ever increasing rate. The TAPPI organization has been a 
great factor in furthering this trend. 

““Of course, there are more variables that affect the develop- 
ment of paper properties than we can consider tonight. We 
know some of the ways that paper properties can be devel- 
oped, but we also know that much more can be learned. In 
this humble position we come before you to present what 
might well be considered an oversimplified version of the de- 
velopment of paper properties. We have done this with some 
misgiving, because unusual circumstances can always be found 
which will contradict us. The following statements are made 
in the hope that they will provoke a lively discussion. 

“We believe that outside of the basic paper properties of 
basis-weight and moisture content, we can consider the de- 
velopment of most of the important aspects of paper under 
four headings: (1) furnish, (2) beating, (3) formation, and 
(4) sheet density. 

“These aspects are so important that it is impossible to de- 
cide which should be discussed first. However, since no paper 
property can be considered until the furnish is known, we will 
consider that subject first. 
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Furnish: The fiber part of the furnish can be varied almost 
infinitely. In the past we have always considered fiber to be 
organic filaments, but today even inorganic filaments are 
finding their way into paper. We do not have the time to go 
into detail tonight on fiber dimensions, but we should make 
the following general statements: 


“1. Long fiber furnishes will usually make higher testing 
paper. It does not form as well as a shorter fiber and in some 
cases this might result in lower strength characteristics than ob- 
tained with a short fibered sheet which has been well closed. 

“2. Thick fibers tend to form poorly. For example, a sheet of 
hardwood fibers will form much better than one of softwood 
fibers, all other things being equal. 

“3. Combinations of short hardwood and long softwood fibers 
make strong, well-closed sheets. 


“The furnish for any sheet generally includes materials 
other than fibers. Such materials might be fillers, acids, and 
alkalies for pH control, resins and elastomers, colors, de- 
foamers, softening agents, and a formidable list of other ad- 
ditives, 

“When fillers are added to the furnish, they always decrease 
the strength and increase the softness of the paper. While 
filler is usually used to brighten a sheet, improve its surface 
and opacity, or make it less expensive, this is not always the 
case. Special fillers may be added to impart a given color, re- 
duce static electricity, or control the porosity of the sheet. 

“Sizing affects the properties of paper in many ways. We 
are all familiar with the use of rosin size to create hold-up of 
ink. Wax sizes are primarily used to repel water solutions. 
Other chemicals like glue, casein, or alpha protein are added 
to sizing solutions to improve waterproofness, scuff resistance, 
bloodproofness, and many other special properties. 

‘Alum of course is used to set or precipitate sizes, but it can 
also be added to increase paper hardness. 

“We could spend the rest of the evening talking about other 
additives, but we must move along to the second important 
factor in developing paper properties. 

“Beating: After choosing the furnish for a sheet of paper, 
we will next consider the proper working of it in beaters or re- 
finers. As we beat or refine a given furnish, we increase den- 
sity, burst, tensile, and stiffness. At the same time tear, 
opacity, and dimensional stability are decreased. The more 
we treat fibers in such equipment, the more we shorten them 
and increase their bonding ability. 

“The beating and refining operations can be handled in 
many ways to produce a wide variety of results. For exam- 
ple, we can carry out the operation to get predominately cut- 
ting, or we can control it to get mostly hydration and fibrilla- 
tion. Most beating operations give a combination of these 
effects. When thick stock is fed to a jordan or high-speed re- 
finer, the action will be primarily hydrating rather than cut- 
ting. The opposite is true when thin stock is fed to slow- 
speed equipment. In high-speed equipment the size of the 
bar is relatively unimportant. In slow-speed jordans, how- 
ever, wide bars give more hydration and narrow bars give 
more cuttings. 

“Tt should be remembered that all beating and refining op- 
erations increase the surface area of the fiber and thus the pos- 
sible bonding area. This bonding area is a linear function of 
beating time, but most paper properties are curvilinear. 

“Rormation: When we talk about good formation, we mean 
a sheet is homogeneous. Good formation is obtained by: 
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“1. Well-beaten stock (flexible long fibers along with cut fines 
to fill in the voids). a 

“2. Enough water to separate the fibers and thus eliminate 
clots. 

“3, No disruption of the sheet during the forming and subse- 
quent dewatering steps. 


“When everything else is equal, good formation gives the 
best sheet appearance, printing surface, and almost always 
the best strength. It is possible of course to make a ‘wild’ 
sheet of long, well-hydrated fibers that will be stronger than a 
well formed, short fibered sheet of the same weight. But 
there is great virtue in a well-formed sheet, and we are always 
striving for it within the practical limits of economy. 

‘Why then are papers made ‘wild’ sometimes? Generally 
because a sheet can be made faster if the water rate is kept 
down. Grocery bag paper is a good example. Such a sheet 
is made from unbleached kraft and generally from long, thick 
fibers, where there is plenty of tear available even in poorly 
formed sheets. 

“High water rate on a machine (i.e., low headbox consist- 
ency) is very important in producing good formation, as are 
slow speeds, long wires, and good shake. Even with these it 
is possible to ruin good formation by crushing at any point on 
the wire or in the press section. 

“Sheet Density: In the opinion of some people density is the 
most important property of paper. We can control the den- 
sity of a sheet not only by means of the furnish and beating 
but also by pressing at various stages on the paper machine. 
The development of paper properties can best be discussed by 
considering separately the positions on the machine where 
density can be changed. 

‘A wove or plain dandy roll can be adjusted to improve 
formation on the wire. This is the mildest form of wet pres- 
sing. When used properly it will get the sheet in shape to 
develop the maximum bonding strength inherent in the fur- 
nish. Lump breaker rolls riding on the couch do considerable 
pressing. By compacting the wet sheet such a roll will de- 
crease the number of wet end breaks on many grades of paper. 

“Wet pressing with baby presses on the felts imparts 
smoothness to the sheet and removes enough water so that 
greater pressures later will not crush the sheet. The normal 
wet pressing with regular presses develops more smoothness, 
higher density, and closer meshing of the fibers. As a result 
we obtain higher folding endurance, burst, tensile, and stiff- 
ness tests on the finished paper. 

“Smoothing presses before drying do exactly what their 
name implies and augment the wet pressing effects obtained 
earlier. 

“Pressing during drying can be done with bare rolls. The 
closer to the wet end this is done, the more effects of wet 
pressing we get as compared to dry pressing. Wet pressing 
changes the internal characteristics of a sheet, while dry 
pressing changes to a much more marked degree the external 
properties. 

“Pressing after drying can be done on machine or super- 
calenders. Such pressing increases the surface smoothness of 
the paper greatly but has little effect on sheet strength.” 


PANEL DISCUSSION 


After Mr. Harrison’s comments the meeting was thrown 
open to questions from the floor. The discussion which fol- 
lowed is presented in part below. Responses were made by 
members of the panel: ‘ 


Q. Is it common experience that paper loses strength as Sum- 
mer approaches, and if so why? 

A. That is the usual experience. Strength properties of a 
sheet depend in part on the uniformity of formation. As the 
machine water system warms up in the Summer, the viscosity of 
the water drops, the paper is formed so early on the wire that it 
cannot be properly closed up, and weak spots result. 

A. As viscosity increases there is more chance to produce a 
uniform distribution of fibers on the wire. In the Summer every 
effort is made to keep the water temperature down. We cut out 
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all condensate water. Hot water will help you to run the machine 
at high speeds, but then you must refine well and use long fibers 
to offset faster setting on the wire. ¥ 

Q. What effect do Summer temperatures have on beating? 

A. On rag stock Gilbertson found that hot beating dropped 
sheet strength, and that cold water helped. We have run cold 
water on the hood of the beater, but that didn’t help. ; 

A. On wood fibers the colder the water, the faster the beating, 
but the temperature had little effect on sheet strength. More 
greaseproofness can be developed by running the beater hot. 

Q. If Summer temperatures affect stock viscosity in the head- 
box, why not change headbox consistency in the Summer to give 
the same headbox freeness as in the Winter? 

A. Changing headbox consistency that way would probably 
make it impossible to maintain the normal balance of ‘water, 
fibers, and fines in the machine system. ‘ 

Q. Does filler retention increase with beating? ; 

A, That depends upon the filler you use. Our experience 
indicates that a large size calcium carbonate filler is retained best 
when added at the machine. A fine filler, like titanium dioxide, 
is retained better if it is ground well into the fiber in the beater. 

Q. Laboratory beater data show that mullen passes through a 
maximum. In commercial operation do you ever go past that 
point? 

A. In making book paper we do not keep it in our beaters long 
enough to reach that point. 

A. In tissue manufacture we are way off the graph to the left. 

Q. How about the maximum point on the tear graph? Do 
you go past that? 

A. That tear maximum is hard to find. It is observed most 
frequently when long, woolly fibers are beaten, and for many 
stocks or in many types of refiners you cannot pick up the maxi- 
mum at all. Most papermaking is done between the maximum 
tear and maximum mullen on the beating curve. 

Q. We know that maximum sheet strength requires separa- 
tion of the fibers and the elimination of clots in the headbox. 
What is the most effective headbox consistency for good separa- 
tion without overloading the machine system with too much 
water? 

A. That depends entirely on what you are making. You 
want much water for good formation, but you do not want the 
sheet running so wet that you have to slow the machine down. 
We run only enough water to get a good balance of sheet tests 
and satisfy product quality standards. 

Q. Do fillers always improve sheet formation? 

A. Within limits yes, but that is a hard one to answer cate- 
gorically. Anything that fills up the sheet’s interstices should 
help formation. 

A. We're accused of ruining formation sometimes by the 
addition of titanium dioxide. What actually happens is that we 
are adding an opaque filler which concentrates in fiber clots. 
That in itself does not make poor formation, but it makes poor 
formation more apparent. 

Q. For a given furnish how can you improve flatness and 
reduce curl? 

A. There is no one condition that produces cur] and no one 
remedy to cure it. Adjustments may be necessary all the way 
from the slice to the calenders. Changing the tension of the 
draws or the position of the slice may help, or shutting off the 
last few driers to run a damper sheet may be the answer. 

A. We are using our drier facilities to the hilt and cannot 
afford to shut any off. We believe that curl is due to stresses set 
up in the sheet when it hits the first few driers. The shock of this 
high temperature puts stresses in the sheet, and these produce curl 
when the reel is sheeted or run through a printing press. So we 
try to dry at low and graduated temperatures. 

Q. What happens in the seasoning of paper? You hear old 
paper men say that the workability improves on seasoning. Is 
that due to an evening out of the differences in moisture content 
or to a relieving of these internal stresses you mentioned? 

A. Both points are important. The seasoning of paper is an 
age-old practice. We get the same beneficial effects today by 
conditioning individual sheets or thin stacks of the sheets. 

Q. Does the freezing and thawing of paper hurt its properties? 

A. When groundwood or sulphite pulp is frozen and then 
thawed, there is no loss in strength, but pulp may behave dif- 
ferently from paper. 

A. Ido not believe so. When deep freeze paper is tested be- 
fore freezing and after thawing, there is no significant difference in 
strength. 

Q. Does wet lap pulp give you better strength and grease- 
proofness than dry pulp? 

A. Freight rates are obviously higher, but we make better 
glassine from wet lap pulp. When you dry pulp beyond 70% 
consistency you lose mullen and tensile. 

A, Anunbleached sulphite dry lap gave 10 to 15% less mullen 
than the same pulp shipped wet. 

A, We found no difference in the strengths of a semichemical 
pulp dried to 50 and 70% consistencies. In going from 70 to 


‘90%, however, mullen dropped off and tear appeared to go up. 
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A. The temperature of drying is important in that respect 
\» have found that a Minton vacuum drier, which operates at 
>» temperature, produced a stronger pulp than conventional 
dgh-temperature pulp driers. a, ; 

”. What effect does soaking a pulp before beating have on its 
4tr-ngth properties? ; 

1. Tough pulps are easier to handle after soaking, and if you 
“ve soaking capacity that is a good way to save horsepower. 

“~). Glassine makers have found that on week-end shutdowns 
eh ned stock held in storage will have lost strength by Monday, 
Mss of course is soaking after refining, and the condition could 
» corrected by adding alum to the stock on Monday. 
©. What are the operating extremes for headbox consistency? 
_-t. Tve heard of consistencies as low as 0.03% and an upper 
mit of 1.1%. 

). Isa plain wire harder to drain through than a twill wire of 
hy same mesh and open area? 

i. Drainage is greater on a twill or semitwill weave. That 
» been shown in the lab and commercially. A plain weave 
wn 24% open area is equivalent in drainage rate to a twill 
eve with an open area of 20%. 

©. How much can you expect to increase sheet strength by 
@-itional wet pressing? 5 ‘ 
1. Wet pressing is important in this respect, although not so 
*h so as furnish and beating. The increase in strength is re- 
sd directly though not linearly to the increase in solid fraction. 
\. In the packaging of deep frozen foods what properties are 
ded for the packaging? 

1. It must be moistureproof to keep the food moist, strong so 
‘het bones cannot puncture the sheet, moldable at the low tem- 
»atures, and capable of stripping easily from the frozen food. 


P, E. Netruercut, Secretary 


.alamazoo Valley 


Three hundred and fifty individuals attended the joint 
eeting of the Kalamazoo Valley Section and the Michigan 
Division of the Superintendents Association held at the 
dotel Harris, Kalamazoo, Mich., on January 15, 1953. Max- 
vell D. Bardeen of the Lee Paper Co. presided as toastmaster. 
A. T. Luey of the Sutherland Paper Co. presided as chair- 
man. 

The principal speaker was A. Newell Rumpf, Vice-Presi- 
dent of the Harris Trust and Savings Bank, Chicago, III. 
Mr. Rumpf’s talk on ‘‘Some Economic Aspects of the Pulp 
and Paper Industry” follows: 


Mr. Chairman, members of the Kalamazoo Valley Section of 
fAPPI, the Michigan Division of the American Pulp and Paper 
Mill Superintendents Association, and guests: 

Tam delighted to have this opportunity to speak to you about 
che paper industry. As you are well aware, it occupies sixth 
)osition in value of our national products. Yet, until quite re- 
‘ently, it received scant attention from the financial analysts and 
others, outside of those closely identified with its day-to-day activi- 
ies. This may be accounted for on at least two counts: first, 
antil World War II, the industry had been able to keep up with 
jemand and there was no problem on the part of consumers to 
1ave their wants supplied; and, second, the basic complexity of 
the industry itself. I know of no other industry which has so 
nany diversified uses for its products and so many factors to deal 
with from the raw material to the finished product. Due to the 
liversity of products, no general formula can be applied to it, 
vhich makes it difficult to explain to those who have not had long 
und continuing association with it. This probably has discour- 
ized a study of the financial and economic aspects of this very 
yasic industry. Accordingly, it is my hope tonight to review 
sriefly some of the underlying economic factors which exist in the 
yrimary industry to the end that you yourself may be inspired by 
he vastness of the business in which you are engaged. 

It has been my pleasure to follow your industry through being 
dentified with bank financing of a good many mills in the central 
tates area. Our institution has made loans to many of your 
ompanies represented here tonight as well as others, particularly 
hose in the Midwest. 

Primarily you gentlemen are interested in the technical aspects 
ff the product. A successful technical man, however, must by 
ecessity associate himself with broader elements of the industry 
f he is to make a complete contribution to his company and to the 
ndustry as a whole. The world is dependent on the products 
vhich result from your work; but, in order to bring about its 
omplete fruition, there must be a flow of money and credit to 
our plant. The results determine the credit which will be avail- 
ble to your concerns and without credit you will be unable to 
roduce and market your products. 


WAP PI March 1953 Vol. 36, No. 3 


_ It is hoped that a few of my comments this evening will result 
in your taking an increasing interest in the administrative affairs 
of your respective companies. While this may necessitate a 
study required to understand, interpret, and evaluate balance 
sheets and profit and loss statements, it is my firm conviction 
that such time spent will be extremely worth while. 

_ Prior to fairly recent times, each individual mill went its own 
independent way and it was difficult for the investment analyst 
to secure an over-all picture of the industry. That the need was 
present is indicated by the result. Now we find many publica- 
tions and studies on a continuing basis which are of great value in 
determining not only the position of an individual company but 
more particularly its relationship to the industry as a whole. 
There are numerous publications listing financial data on the 
paper industry and the following is representative but by no 
means complete: : 


1. Federal Reserve Board Index. 

2. Census of Manufacturers—U. 8. Department of Com- 
merce. 

3. U.S. Manufacturing Corporations—Federal Trade Com- 
mission and Securities and Exchange Commission. 

4 Various publications of the American Paper and Pulp 
Association, such as its monthly statistical summary, 
capital and income surveys and other similar studies, 


A comparison of the data of the paper industry with the over- 
all production index published by the Federal Reserve Board 
shows where we have been and suggests trends which may lie in 
the future. Through an intelligent study of these available 
tools, a good deal of the guesswork is removed in the determina- 
tion of the course for future action. 

A dozen years ago, when I started observing your industry at 
close hand, I was told that it was regarded pretty much in the 
“prince and pauper”’ classification. However, over the years I 
have come to more fully recognize the vast economic improve- 
ments in the industry since its depression lows and question 
actually whether it should ever have been classified as a feast or 
famine business. Whatever its difficulties may have been in the 
past they were, I believe, more attributable to its mishandling of 
its corporate affairs than to external factors. A sincere study 
reveals strong fundamental characteristics principally accounted 
for by its close affiliation with consumer goods. Accordingly, if 
soundly financed, a well-ordained growth trend is in order. Cer- 
tainly, in the last decade, it has been a profitable investment for 
the owners. 

Let us look for a moment at the past. During the early depres- 
sion years, the industry experienced difficult times. As sug- 
gested previously, a large portion of this resulted from within the 
industry rather than from outside sources. Grade shifting ap- 
pears to be an inherent characteristic and it was to be expected 
that mills finding themselves without orders in high profit items 
shifted downward in order to capture part of the market formerly 
dominated by competitors. Obviously this step was taken in an 
effort to cover overhead and burden. Downward pressure 
brought about the bankruptcy of marginal mills. With price 
cutting, irrespective of demand, it was no surprise to find a 
chaotic condition existing in the industry as a whole, 

It is well known to you all that the industry is characterized 
by a large fixed plant investment and resultant heavy overhead 
charges. Profits vary widely on relatively small fluctuations in 
operating rates. It should not be overlooked that many com- 
panies, 20 years ago, had heavy capitalizations with large debts 
and fixed charges which were burdensome when sales contracted. 
The largest unit in the industry, for example, had almost $200,- 
000,000 of long-term debt and preferred stock at the end of 1937. 
It is interesting to note that its long-term debt has now been 
entirely eliminated and there is only a fourth of its preferred stock 
($23,000,000) ahead of common equity today. Meanwhile, its 
sales have increased fivefold. 

During the thirties, yearly operating rates ranged from 58 to 
83% with an average of 72% of capacity for those ten depressed 
years—actually, considering other industry classifications, a rela- 
tively good showing. 

The period of World War I1 is familiar to all of us, with produc- 
tion materially behind demand and a belated recognition on the 
part of government as to the essentiality of the product. It was 
not unexpected that, with shortages of raw materials all along the 
line, production ran behind capacity. The trend of production 
stabilized at around 17,500,000 tons during the war period, but 
shortly thereafter resumed the upward trend which started in the 
thirties. 

The past 20 years have witnessed a more or less upward trend 
in paper production in the U. S.—1952 production at an early 
estimated 24!/2 million tons, compares with 8 million in 1932, 12.8 
million in 1937, and 19.3 million in 1946. Hence, for the last ten 
years, what with capacity expansions and increased demands, 
operating rates until last year were at virtually capacity levels. 
At the same time, these high operating rates afforded a favorable 
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internal leverage factor for the industry and net profits rose at an 
accelerated rate held down only by price ceilings and taxes. 
This enabled many companies to reduce substantially their funded 
debts and fixed charges while undergoing a substantial growth in 
total assets. 

The following statistics reveal a few of the financial changes 
which have taken place since 1939: 


1939 1946 1951 

Total assets (billions) $2. 36 $3.28 $6.60 
Long-term debt (millions) N.A. N.A. $885 
Net worth (billions) $1.70 $2.42 $4.40 
Net sales (billions) $1.45 $3.55 $7 .22 
Federal taxes (millions) $18 $208 $982 
Net earnings after taxes 

(millions) $84 $302 $577 


Per cent of net earnings to 
net worth 

Per cent of net earnings to 
sales 5.8% 


5.0% 12.4% 13.38% 


8.5% 8.0% 


N.A.—not available ae 
Source: American Paper & Pulp Association. 


Per capita consumption of paper has shown a most interesting 
use trend. Even you gentlemen, who make your living in the 
pulp and paper industry, are surprised at the individual annual 
consumption which is reliably reported at 384 Ib. in 1951. In 


1903, which I would judge is close to the average birth date of 


your group, the figure stood at about 65 lb., and has risen almost 
without interruption over the half century. Some years ago, 
The Paper Trade Journal carried on its title page the statement: 
“The consumption of paper is the measure of a people’s culture.” 
Certainly this holds true in America where our usage is more 
than double that of any other nation with the exception of 
Canada. 

We are all aware of a change in supply and demand which 
existed during 1952. From 1940 until last year we were in a 
dream market where the only limitations were those of raw ma- 
terials, price ceilings, and taxes. Accordingly, it was not surpris- 
ing to hear a wail from some sections of the paper industry. A 
few statistics may give proof that the cries originated in the 
financial breadbasket. 

One of the largest manufacturers of kraft containers saw its 
sales volume fall from $55,392,000 in the first nine months (only 
figures available at this time) to $38,192,000 or a decline of 31%. 
Its profits after taxes for the same period were down 59%. A 
generally well-recognized manufacturer of white papers showed a 
decline of 14% in sales over the same period and a 28% lower 
profit after taxes. The largest unit registered a decline in sales of 
only 1.2% but its net profit declined 14%. In fact, a study of 14 
companies whose stock is listed and fairly represent a cross section 
of the industry reveals that only one company recorded higher 
sales for the nine months ended September 30, and all of them 
had lower profits compared with the same 1951 period. 

Over all, the estimates of the American Paper and Pulp Associa- 
tion on the production of paper, to rated capacity for the full 
year 1952 was around 90.6% as against 98.0% for 1951. In the 
case of paperboard, the ratio was approximately 86% as com- 
pared with 94% in 1951. 

No group appears to have been immune to a decline with the 
exception of newsprint, which still represents a small segment of 
total U. 8. production. As a matter of fact, a price increase was 
recorded in this product while prices as a whole declined in most 
other lines. 

The reasons for the decline are largely known to all. At the 
time of Korea, the shortages of World War II were fresh in the 
minds of all paper consumers, with the result that a rush of buy- 
ing was instituted. A Jarge segment of this order-placing was of a 
hoarding nature. When it became apparent that paper was not 
in short supply, and when inventories generally were pyramided 
at the manufacturing and distributing level, a wave of cancella- 
tions and retrenchment took place. The first to feel the change 
were the paperboard producers. This was in spite of a near 
record peak of over-all manufacturing. Next to feel the reduction 
in demand were the tissue mills—indicating that, in spite of high 
national income, the pipe lines all along the line were filled. Iam 
reminded of a small bank with 27 employees which I visited last 
March. In the basement I noted 12 cases of toilet tissue taking 
up valuable space. I don’t know the rate of consumption of this 
group, but I am inclined to feel that more than one year’s supply 
was on hand unless they planned to use it in a shortage as an 
inducement to get new accounts. Other fields such as book and 
bonds felt the effect of lack of orders as the year progressed, but 
to an apparent lesser degree. It should be recorded that late in 
1952 renewed buying interest took place so that at the year end, 
demand in the industry was not far out of balance with supply. 
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If I read the history of your industry correctly, the dip wai 
either considered by most manufacturers to be of short duratiot 
or the industry is much better financed. Formerly, price cuttin; 
would have been freely instituted but, outside of a few instances 
prices held firm in spite of lowering sales volume. 

It is to be noted that in recent months the gap between produc 
tion and demand is closing. Based on industry contacts, I be 
lieve that the recent excess inventories in the hands of paper user: 
have been liquidated and look for a renewal of the basic strong 
demand for paper products. A favorable factor is the recen 
revival in activity in paper-consuming industries such as the tex 
tiles. It is quite apparent that there was over-buying and over: 
production in the first half of 1951 and under-buying and under 
production in the first half of 1952. This situation was main]} 
in the more volatile paperboard division. ; ; 

The decline last year in Canadian and Scandinavian pulp prices 
made good press copy. However, the truth of the matter is that 
these prices were on the high side a year ago. For example 
Scandinavian bleached sulphite pulp was at $250-$300 a ton ir 
early 1951 and Canadian pulp was $160-$175 a ton as comparec 
to $145 for domestic pulp. Now both of these pulps have come 
down to meet the more realistic (and consistent) domestic price 
Over-all paper and board prices now appear in line with othe: 
commodity prices, which also generally declined during the year 
For example, as compared with the Bureau of Labor Statistics 
Wholesale Commodity Price Index of 110.7 for November, 1952 
(1947-49—100), the index for paper (exclusive of newsprint) was 
122.9, paperboard was 124.8. 

So much for yesterday and today. What of tomorrow in the 
paper industry? I claim no infallible crystal ball. Although I 
am a member of the fraternity of optimists who would rather be 
wrong that pessimists who are right, there are three factors by 
no means exclusive to the paper industry which give concern to 
the banker when viewing the future. I refer to taxes, cost of re- 
placement of machinery, and expansion. 

The impact of Federal income taxes on the industry acquired 
terrific force in 1951. At their peak during World War II, they 
amounted to 9.1% of sales, 11.6% of net worth, and 8.3% of 
total assets. In 1951 they were 13.1% of sales, 21.6% of net 
worth, and 14.4% of total assets. When income and profit 
taxes take over 21% of net worth against 5.9% for dividends and 
when these taxes take more dollars out of the paper industry 
than was paid in wages, it would appear that the industry is close 
to being bled white. 

As is well known, a high investment per ton of output is in- 
volved in the industry. The APPA indicates a property account 
of $3076 million at the end of 1951 with 212,000 workers. This 
results in a $15,000 investment per employee. Total assets per 
employee approximate $31,100, while the sales per employee 
amounted to $34,100. With the high cost of new equipment to 
increase productivity, normal depreciation standards are insuffi- 
cient and must be met out of new capital. This high cost restricts 
new entrants to the field. 

Planned new capacity through 1955 is 2,304,000 tons over 
December, 1951. Of this—1,033,000 tons is paper and the bal- 
ance, board. This represents a 12 and 15% increase, respectively, 
over 1950 to a total of 27,750,000 tons. Some of this may be 
canceled or delayed—but one is prone to wonder if it can all be 
put to profitable use as it comes into production. Surely, if our 
income system cracks, there will be pressure to move products by 
present lower-cost producers. 

The paper industry is not only one of the oldest but one of the 
largest—ranging as it does in sixth position among the larger 
businesses in our country. Primary production in 1951 was in 
excess of $6 billion. Someone has said that it is the third most 
used product in America today, following water and milk. 

America, with 6% of the world’s population, consumes 68% of 
the world’s production of paper products. It produces 58% of 
the total of paper and paperboard. It is by no means a static 
industry! 

A study made by the Federal Trade Commission reveals that 
103 paper and allied products corporations showed the following 
rate of return (after taxes) on stockholder investment: 9.6% in 
1940, 21.1% in 1947, 18.2% in 1948, 12.1% in 1949, 16.1% in 
1950 and 18.3% in 1951. Only industrial chemicals, office and 
store machines, motor vehicles, electrical machinery and equip- 
ment businesses did better. It would appear that the industry 
and its stockholders are in good company. 

During the past ten years the paper industry has come to be 
considered by the investing public as an industry in which satis- 
factory investments can be made. Like all other industries, the 
paper industry offers investment opportunities that may vary 
company by company, but taking the industry as a whole, its 
record will bear analysis for years back as well as during the post- 
war periods. 

The paper industry earnings record, taken as an industry, will 
stand up with “‘all industry” earnings in depression as in pros- 
perity, for in fact, the paper industry has operated more steadily 
in depression periods than most industries. In the low year of 
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he great depression (1932), the paper industry was operating at 

4 of capacity, while steel was almost flat on its back below 20% 
m banks dependent upon the automobile industry were in dis- 
Tess. 

The paper industry is, of course, a service industry, and it 

frefore is dependent upon general business activity for its own 

‘vity. But it must be remembered that whatever business is 
deme demands the use of paper as a necessity. Business cannot 

Jone without paper! 

if the prophets in government and private industry are right, 

t» United States is going to be a mighty big and zestful place to 
ye in in 1975. Population will number about 193 million, up 
; million. All this will mean far more need for paper products. 
Chere is another factor which people usually overlook, namely, 
here is presently no economic substitute for paper or paper- 
deard. On the contrary, paper and paperboard are the economic 
substitutes for wood, tin plate, glass, metals, textiles, and a host 
5! other raw materials. Take the frozen food industry as an 
example. Clark Everest of Marathon Corp., in a recent talk to 
some of his sales organization, made the remark that within five 
o ten years a June bride would have to go home to mother to find 
put about the fine art of manipulating a can opener. This may 
oe a bit exaggerated, but in the main it is true. People are living 
put of refrigerators with a limited number of cubic feet capacity. 
The tendency is toward rectangular packages; round containers 
fake up too much room. Airlines led the way with prepared 
meals which were prepackaged and practically all in paper, and 
mow some railroads are following this procedure for dining car 
service. It is probable that this will be extended to thousands of 
homes. This all] means the use of more paper and paperboard in 
many divisions—from the papers used for advertising, packaging, 
wrapping, and paper cups, to the corrugated boxes in which the 
products are delivered. 

Several industries have experienced trying times in recent years. 
T refer specifically to textile and television. Both have seen their 
sales fall to low points over an extended period of months. Each 
has been bolstered by an over-all prosperity, to the end that today 
their operations are close to normal. Fortunately the depression 
in these fields did not spread to others. It may be recorded that 
a somewhat similar depression existed in the paper industry in 
1952, although its low point, in terms of rate of production to 
capacity, was only 73.3% (July). If recessions in single or small 
groups of industries occur, the impetus given by other industries 
operating at near peak production rather promptly provides a 
correction. 

There is considerable talk these days on the inevitable collapse 
of business. We’ve been hearing this old and oft-repeated story 
ever since the beginning of World War II. And the impending 
day of doom has been many times postponed. First it was the 
end of the war, then the end of the postwar buying boom. Now 
it’s to come, according to many economists, when defense spend- 
ing tapers off. 

To expect a major recession, after defense production dimin- 
ishes is to assume that government spending is the source of all 
momentum in the economy and that there is nothing to take its 
place. Defense spending has opened up new resources and 
manufacturing and has created new and permanent sources of 
prosperity. Our base metals, toolmaking, even textiles, have 
been affected. But defense does not dominate the country’s 
business life. “It is part of it, but the main steam is from expan- 
sion for larger home and foreign markets. It does not make or 
break us. When and if the energy devoted to defense can be re- 
laxed, there will still be plenty of people with expanding tastes to 
eat good food, to build good. houses and furnish them, and to in- 
vest in the future. And with lower taxes possible, they will be 
left with more money to spend. 7 

We should bear in mind that at the height of World War II 
only 5% of our paper and board production was for direct de- 
fense, With the added capacity since that time, probably only 
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2'/»% is now directed to the defense effort. While important as 
this may be, the paper industry can eliminate it altogether and 
still make a respectable profit showing. 

Obviously there are continual shifts in the prosperity of indus- 
tries and of regions. As we return to more competitive condi- 
tions, these are more marked. But we shouldn’t let our views be 
colored by the “inevitable” collapse theory. Every structural 
development, change in markets, fluctuation in prices, decline in 
stocks, every ripple on the surface is certainly not a signal for 
running for the lifeboats. 

There is not a single industrial or commercial activity which is 
not dependent on paper. In fact, from “‘birth certificate to death 
certificate” every child born in this country is a potential custo- 
mer for some kind of paper or paper product. 


Pacific 


The Pacific Section met in Seattle, Wash., on Jan. 13, 1953. 
This meeting included a visit to the new Medical Building of 
the University of Washington at 11:00 a.m. The Technical 
Meeting was held at 2:00 p.m. in Bagley Hall on the Univer- 
sity campus. 

The group attended a dinner at 6:30 p.m. at the Edmond 
Meany Hotel, following which P. C. Cross, Executive Officer 
of the Dept. of Chemistry and Chemical Engineering, spoke 
on the subject of ‘‘Explosion Phenomena.” 

This meeting was attended by 124 individuals. Svarre 
‘Hazelquist presided as Chairman of the Section and E. Gray 
King was in charge of the meeting. Elmer Christoferson had 
charge of local arrangements. The theme of the meeting was 
“Routine Analytical Methods.” 

Following are summaries of the papers presented at this 
meeting. 


Multistage Separation of Substances Between Two Immiscible 
Liquids. Presented by V. F. Felicetta and Joseph L. McCarthy, 
Pulp Mills Research Dept. of Chemistry and Chemical Engi- 
neering, University of Washington, Seattle 5, Wash. 


If two or more substances are partitioned differently between 
two phases, then it is possible to separate the substances from one 
another to a degree which depends upon the value of the partition 
coefficients, the ratio between the coefficients of the two sub- 
stances, the volume ratio of the phases, the number of available 
stages, and the number of transfers applied. 

On this basis a 100-stage automatic countercurrent distribution 
machine has been built in this laboratory for multistage separa- 
tion of solutes. 

A description is given of this machine which is similar to one 
described by Craig (Anal. Chem. 23: 1236 (1951)). Equations 
and graphs are given for elution type of countercurrent distribu- 
tion analyses which enable one to predict the elution pattern and 
the degree of separation of a mixture of substances with a given 
number of stages and applied transfers assuming constant parti- 
tion coefficients and Nernst’s law of independent distribution. 
Advantages of this type of separation procedure and possible 
applications for research on cellulose and lignin are set forth. 
Preliminary work on the fractionation of lignin sulphonates and 
estimation of molecular weight distribution is discussed. 


Determination of Salt Cake Loss at the Brown Stock Washers. 
Presented by Peter Taranoff, St. Helens Pulp & Paper Co., St. 
Helens, Ore. 


First of all it might be desirable to say that this control method 
is not unique with St. Helens Pulp & Paper Co. Inquiries show 
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that almost all kraft mills with brown stock washers use similar 
control methods throughout the Pacific Coast for determining 
their soda losses. The thing that prompted this short report is 
that after our company installed its three-stage brown stock 
washers last Spring and the technical service group was called 
upon to determine the soda losses, we could find no mention of 
an accepted method in the routine control methods of TAPPI. 
We resorted to time-consuming tests using uranyl zinc acetate 
and at the same time we attempted correlation charts with a con- 
ductance meter. Although the latter method was by far the 
easier in our initial attempts, we did not obtain satisfactory 
correlation. Some mills, we understand, get excellent results 
with conductance-type apparatus. 

As in all testing, the accuracy hinges directly on the amount of 
effort taken to obtain a representative sample. We found from 
experience that a grab-sample taken once very 24 hr, did not give 
satisfactory results. This was due to the variation in operation. 
We are relatively new at operation of the brown stock washers 
and these variations were extreme. Consequently we were 
applauded when low loss results were obtained and reprimanded 
when the losses were high, To improve our results, we then 
sampled 24 times a day from the high-density brown stock con- 
veyor placing the sample in a tightly sealed can. This then 
gave us in addition to our soda loss our average consistency for 
the day from the last washer. 

The following steps are then taken using the 24-hr. sample 
which is thoroughly mixed. Two 50-gram samples are weighed 
out accurately to the third decimal place. One sample is placed 
in a drying oven held at 105°C. for future consistency and sample 
weight calculations. The other sample is placed in a nickel 
crucible and ashed over a good gas flame or over an ignition type 
furnace. We have obtained good ashing over an electric furnace. 
The sample can be left to ash while other duties are performed in 
the laboratory. The ash is then cooled and carefully treated 
with hot water to dissolve all soluble salts. This mixture is then 
filtered through a No. 1 Whatman filter paper with thorough 
washing and the filtrate is received in a suction flask. A few 
drops of methy] orange are added and the solution is titrated with 
a hydrochloric acid solution of known normality. We use 0.5 NV 
hydrochloric acid. The amounts of acid used are recorded to the 
nearest 0.1 ml. 

When the sample placed in the drying oven at the beginning of 
the test is thoroughly dry, it is weighed and the weight recorded. 
as calculations using a 0.5 N hydrochloric acid solution are as 
ollows: 


(ml. acid used) (0.5 N) (142/2000) (2000) 
(g. moisture-free wet pulp) 


= lb. NasSO, per lb. 
moisture-free pulp 


Iodate Test for Sulphur Dioxide in Stack Gases. Presented by 
Gordon K. Bonham, Anacortes Div. of Coos Bay Pulp Corp., 
Subsidiary of Scott Paper Co., Anacortes, Wash. 


The objective of this work was to provide the acid plant opera- 
tors with a simple device for determining sulphur loss in stack 
gas and to obtain data to evaluate tower performance after con- 
version to ammonia base. 

Concentration of sulphur in the stack gas was recorded hourly 
by determining the volume of gas necessary to react with 5.00 
ml. of N/8 KIO;. These data were an excellent guide for modifi- 
cation of the initial conversion equipment and for adjustment of 
acid making variables to economize sulphur. 

1. This test showed the ammonia tower to be extremely sensi- 
tive to flow changes. 

2. Careful adjustment in operating conditions and minor 
modifications in the initial conversion resulting from routine use 
of this test produced a savings of 7 lb. of sulphur per ton. 

3. This test proved it is possible to convert a Jenssen tower to 
ammonia base and consistently keep the stack gas sulphur loss to 
less than 2 lb. of sulphur per ton. 

4. The solutions and apparatus for this test are conveniently 
located and take a minimum of the operator’s time. 

5. This test produces reliable results for SO. concentrations 
too small for accurate Orsat analysis (i.e., between 0.07 and 
0.30% SOz). 


Total Solids in Kraft Black Liquor. Presented by Lloyd A. 
Nault, Chemical Engineer, St. Regis Paper Co., Kraft Pulp Div., 
Tacoma, Wash. 


_A rapid method for determining total solids of heavy black 
liquor (total solids 60 to 75%) leaving the cascade evaporators 
was necessary for control purposes. The usual routine methods 
were considered too time consuming for our purpose. 

By diluting a sample of heavy black liquor 50-50 by weight, 
determining the Baumé and temperature, the total solids were 
read directly from a previously prepared chart. The chart read- 
ing multiplied by two gave the total solids of the sample. To 
check this method, a-sample of black liquor was put.on.a stainless 
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steel wire cloth in a low form weighing bottle and oven dried tc 
constant weight. This was done to insure consistency of th 
chart reading. 

This rapid method was found to be reasonably accurate fo. 
control purposes. The total solids were correlated with the 
ammeter readings of the cascade motor drive, so that the solid: 
in the black liquor feed to the recovery furnaces could be helc 
constant. 


The Determination of Red Liquor (Spent Sulphite Cooking 
Liquor) Solids by Permanganate Consumption. Presented by 
Erwin H. Olson, Project Chemist, Pulp Div., Weyerhaeuse1 
Timber Co., Longview, Wash. 


In any mill that depends upon the recovery of cooking chemi- 
cals for economical operation, the determination and control ot 
chemical losses becomes an important factor. With the opera: 
tion of a new process such as the Longview magnesia-base re- 
covery system this was especially true. 

The sources of greatest red liquor solids loss in our operation 
are in evaporator condensate and in the jet condenser effluent in 
evaporator room and solids that are retained in the pulp leaving 
the last recovery washer. The norma] method for the determina- 
tion of per cent solids at these two stations is by a specific gravity- 
temperature relationship using a hydrometer. However, in- 
accuracy in low solids range (1% and under) renders this test 
useless in determination of solids losses. 

Oven drying procedures accepted by Weyerhaeuser Timber Co. 
for solids determinations are of little value in mill contro] because 
of a 24-hr. lag between sampling and results. 

A testing procedure for determination of small amounts of red 
liquor solids was developed based on the ability of potassium 
permanganate to measure amounts of lignin and other readily 
oxidizable compounds that are present in red liquor. Per- 
manganate number tests were run on samples of evaporator con- 
densate, jet condenser effluent, and liquor retained with pulp 
leaving last recovery washer. Oven-dried solids were run on the 
same samples. From the resulting data curves were established 
for each of the three mentioned cases. From these curves solids 
losses could be determined by permanganate number test on a 
specified amount of sample. 

The test was easily adapted in the mill and has been useful in 
the operation of the recovery washers and evaporators. 


The Volumetric Determination of Beta and Gamma Cellulose. 
Presented by Fred R. Foley, Puget Sound Pulp & Timber Co.’ 


Beta and gamma cellulose in pulp is conveniently and rapidly 
determined by the volumetric method but, since the values ob- 
tained are sometimes low as compared with gravimetric values, 
a study was made to determine whether volumetric values could 
be brought into accord with those obtained by the gravimetric 
method. The approach to the problem was based on the premise 
that the cellulose-potassium dichromate conversion factor de- 
rived from the oxidation of glucose by potassium dichromate 
may not hold for beta and gamma cellulose. Samples of beta 
and gamma cellulose were isolated and their oxidation equivalency 
in potassium dichromate determined. The factors thus obtained 
were used to calculate beta and gamma cellulose from volumetric 
data for a wide range of pulps. The values for beta cellulose 
were then compared with values obtained by the gravimetric 
method. The values for gamma cellulose were verified by show- 
ing that their totals with alpha and beta cellulose values ap- 
proached the expected total of about 99.9%. 

The theoretical factor, 0.1375 gram of cellulose per gram of 
potassium dichromate, may be used for pulps of over 95% alpha 
cellulose content, but for pulps of 80 to 95% alpha cellulose the 
factor for gamma cellulose was found to be about 0.147. For 
beta cellulose the theoretical factor (0.1375) holds for pulps of 
over 87% alpha cellulose content, but for pulp of less than 87% 
alpha cellulose the theoretical factor is too low and a factor on 
the order of 0.144 should be used. 

For routine analysis, the volumetric method using the factor 
0.1375 yields satisfactory results if the values obtained for gamma 
cellulose are increased by 7% for pulps of up to 95% alpha cellu- 
lose content, and the beta cellulose values are increased by 5% 
for pulps of less than 87% alpha cellulose content. No correction 
is necessary for pulps of more than 95% alpha cellulose. 


A Method of Evaluating Dyes for Mill Use. Presented by Ed- 
ward T. Parker, Crown Zellerbach Corp., Camas, Wash. 


This method is used to routinely evaluate new dyes submitted 
by the various manufacturers in the field for applicability to our 
papas and to determine their fastness characteristics on our 
pulps. 

Interpretation of the various test results gives information con- 
cerning relative tinctorial strengths, resistance to light (‘fading’), 
resistance to leaching by water (“‘bleeding’”’), and chemical re- 
sistance. A catalog of dyes is built up which gives definite in- 
formation as to the hues of the various dyes and also is useful in 
preparing color matches. 


Vol. 36, No.3) March 1953 TAP PH 


‘“he method has proved to be valuable in evaluating dyes for 
se In grades of paper which have severe specifications for dye 
asness. It has also proved of value in determining the most 
ff sient dye for a purpose on a cost per ton of paper stock basis. 


“hicago 


+t the regular meeting of the Chicago Section on January 
6.3, Ray Frase of Addison-Semms Corp., Racine, Wis., ad- 
ressed the group on the subject of ’Palletizing in the Paper 
ndustry.” 

(harles Krebs of Atlas Boxmakers, Inc. was in charge of 
4* meeting and the speaker was introduced by E. C. Berg of 
+» Carton Co. 

‘Ir. Frase pointed out that the expendable paper pallet, a 
om -cost lightweight packaging medium for unit loading, was 

eesult of wartime demands. He stated that the pallet is 
spable of supporting up to 30,000 Ib. per 9 sq. ft. Mr. Frase 
ether pointed out that the Addison-Semms people do not 
el) pallets but they operate through their licensees. 

fr, Frase further stated that you can make a good pallet 
m of most any kind of board but that corrugated board is 
e. Mr. Frase pointed out that the pallet is built up of 
»emns made from fluted single-faced board, convolutely 
‘end and glued. These columns are glued to double-wall 
Srrugated medium for the pallet deck. Columns are de- 
ned to support individually 3000 Ib. minimum compres- 
wm. An 8-in. column with a 4-in. core will support 10,000 
» compression. The placing of columns under the deck 
wst be adjusted to the types of lifting equipment in the field. 
‘he Addison-Semms Corp. works very closely with lifting 
yuipment manufacturers on this point. 

A bottom runner joining the posts gives more strength to 
ae finished unit particularly to a buckling strain. A double- 
ecked pallet, Mr. Frase stated, gives even more strength. 
roper application of banding is necessary for correct loading 
* pallets in boxcars. He pointed out that there are three 
‘ays of buying pallets: (1) complete knockdown, (2) double 
amner assembled, and (3) complete assembly. 

Mr. Frase pointed out that anything that handles similarly 
» multiwall bags can be successfully handled on pallets. 

Moving pictures were shown of typical palletized units on 
ae job. Applications ranged from paper in the sheet and 
pil through washing machine tubs, automobile radiators, 
mmunition, and even 4000-lb. loads of lead metal. 

_Mr. Frase stated that a new development was a knocked 
own “‘U-Make-It” pallet. In this case, the columns are 
-rnished in scored unglued lengths. 

Typical questions and answers were as follows: 

(@. What happens when the floor for storage is uneven? 


pyiGAG! 


ay Frase of the Addison-Semms Corp. at the Chicago 
Section Meeting 
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A. With an average load of 2000 Ib., any one of the posts or 
columns will support the load. However, if stacking is more 
than two high, the floor should be leveled with two by fours or 
similar materials. 

@: 3 What happens to the pallets if the floor is wet or the roof 
eaks? 

NG hy has been demonstrated that wet lap pulp has too much 
moisture for successful palletizing. However, the palletized load 
vee end any moisture condition that a corrugated box will 
stand. 

_ Q. What happens to pallets under sheer tension as in the shift- 
ing of a load in boxears? 

A. In this application, large diameter posts must be used but 
proper car loading procedure must also be applied. It is ex- 
tremely important that the loads are tightly placed together in 
the longitudinal direction of the car. It is not so important that 
they be placed tightly in the lateral direction. 


WarREN R. Pricz, Chairman 
Publicity Committee, Chicago TAPPI 


Empire State 
(Eastern District) 


The Eastern District of the Empire State Section met at 
Milfrank’s Restaurant, Glens Falls, N. Y., on Jan. 15, 1953. 
The principal speaker was Prof. Edward C. Fuller of Cham- 
plain College, Plattsburg, N. Y. Sixty-five individuals were 
present. Robert E. March of the Marinette Paper Co., Fort 
Edward, N. Y., presided as chairman. Professor Fuller was 
introduced by Grant Cole of the Diamond Match Co., Platts- 
burg, N. Y. A summary of Professor Fuller’s talk on 
“Atomic Energy” follows: ; 


Atomic power is produced by the splitting apart of large and 
complex atoms into smaller and less complex ones. AJ] atoms 
are composed of protons, electrons, and neutrons. Each proton 
carries a unit of positive electric charge and each electron a unit 
of negative charge. Neutrons carry no charge. Because every 
atom is composed of an equal number of protons and electrons, 
matter is electrically neutral. A proton and a neutron have 
approximately equal mass but have about 200 times the mass of 
an electron. 

The protons and neutrons in a given atom are crowded together 
in a very tiny nucleus approximately the size of an electron. The 
electrons form a sort of cloud around the nucleus, the cloud havy- 
ing a diameter about 100,000 times the diameter of the nucleus or 
of the individual electrons so atoms are mostly empty space. 

When a moving neutron hits a uranium-235 nucleus, the 
nucleus flies apart in fragments roughly half as heavy as the 
original nucleus. One to three neutrons traveling at high speed 
are also produced. These high-speed neutrons do not affect 
other uranium-235 nuclei. If each neutron can be slowed down 
before striking another uranium-235 nucleus, the splitting process 
is repeated and the number of nuclei split per second multiplies 
rapidly since the fission caused by one neutron usually gives rise 
to more than one neutron. A chain reaction results. To pre- 
vent an explosion, some of the neutrons resulting from fission 
must be captured before they strike more uranium-235 nuclei. 
By controlling the rate of neutron capture, the rate of fission can 
be controlled. 

The total mass of the nuclear fragments and the neutrons pro- 
duced by fission is less than the mass of the neutron and the 
uranium-235 nucleus which collided before fission. This loss of 
mass results in the liberation of an enormous amount of energy. 
It is this energy which the atomic engineer tries to remove from 
the nuclear reactor as heat. y 

In an atomic reactor there is a tremendous flow of neutrons in 
all directions. Neutrons can enter the nuclei of the atoms of 
almost any element. When they do so, the element frequently 
becomes radioactive and changes into a new element. For this 
reason, materials which are used to construct the reactor have to 
be very carefully chosen or they will disintegrate into new sub- 
stances after a while and be useless structurally. Also, the reac- 
tor has to be surrounded by thick walls to shield the operators 
from the lethal radiations which are produced during fission. The 
liquid which is circulated through the reactor to remove heat also 
becomes radioactive and may endanger the lives of the operators. 

To get the heat out of a nuclear reactor and to utilize it in a 
steam boiler, a liquid alloy of sodium and potassium metals is 
used, It leaves the reactor at about 660°. Because it is radio- 
active, it is circulated through a shielded heat exchanger where it 
gives up its heat to another separate circulating system of 
sodium-potassium alloy which does not become radioactive from 
its proximity to the first stream of alloy. This second stream of 
hot alloy is circulated through a boiler to generate steam. 
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Twenty pounds of natural uranium will yield 51,800,000 kw.- 
hr. of energy. At a price of $35 per pound, the fuel cost for 
atomic power is only 0.013 mill per kilowatt-hour. The major 
cost for atomic power arises from the large capital outlay re- 
quired to build the reactor, the heat exchanger, and the boiler of 
special design. 


Empire State 
(Northern District) 


Seventy-five members and guests of the Northern District 
of the Empire State Section met on Jan. 15, 1953, and heard 
W. Gallay, Research Director, The E. B. Eddy Co., Hull, 
Que., discuss the validity of some of the assumptions held 
commonly in the pulp and paper industry. 

Under the title of “‘What Holds Paper Together?” Dr. 
Gallay discussed the status of our present knowledge of the 
chemical constituents of which the pulp fiber is composed, the 
structure of the fiber, and the various views held on bonding. 
The subject of the strength development of pulp was partic- 
ularly emphasized by the speaker. Dr. Gallay stressed the 
necessity of an open approach to these problems with a re- 
examination of our present concepts. 

The need for greater knowledge of these basic factors under- 
lying papermaking, and for expanded research on these prob- 
lems was emphasized by Dr. Gallay. 

Ricuarp J. Murraueu, Secretary 


Empire State 
(Metropolitan District) 


The Metropolitan District held its regular dinner meeting 
at Fraunces Tavern on January 13, 1953, with about 90 mem- 
bers and guests in attendance. As usual routine business was 
quickly disposed of under the direction of Chairman Paul 
Haggerty and the meeting then turned over to a panel dis- 
cussion on paperboard with Lew R. Ayers of the Piermont, 
N. Y., mill of Robert Gair Co., Inc., as moderator. 

The first speaker was Edward F. Manoque, vice-president 
and superintendent of Gibralter Corrugated Paper Co., 
North Bergen, N. J. He described in detail the refining op- 
erations at his mill and noted interesting observations made 
through experiments with jordans and disk refiners. He 
stated that jordans used alone required excessive horsepower 
per ton of stock processed and that single disk refiners if used 
only while reducing the power requirements proved about 
equally expensive because of high maintenance costs of the 
disks. Further test runs showed that the most efficient stock 
preparation from both quality and cost viewpoints resulted 
froma combination of the two coupled with good cleaning of 
the stock. The best treatment apparently is treatment in 
the disk refiners followed by jordans. 

‘The second speaker was Joseph T. Loomer, Assistant 
Technical Director, Robert Gair Co., Uncasville, Conn. 
Mr. Loomer’s talk “Factors in the design of a stock cleaning 
system for a folding box mill”’ follows: 


Mr. Chairman, members of TAPPI: The subject which your 
committee asked me to speak on is probably the biggest single 
problem in board today. I don’t intend to go into great detail 
on stock cleaning systems but merely hit the high spots in at- 
tempting to cover this subject. 

To those of you not familiar with board manufacture, the fold- 
ing grades and jute are made of from 80 to 100% waste papers. 
Undoubtedly you have seen the classifications of waste papers 
given in the price listings of the various trade magazines. Some 
Classifications are Hard White Shavings, Soft White Shavings, 
Mixed, Corrugated, Box Cuttings, etc. All of the mills, as well 
as the National Association of Waste Paper Dealers, define these 
grades. However, in times of scarcity these definitions often 
become meaningless. Usually as prices rise in the waste paper 
market the quality goes down. 

Actually, stock cleaning should start with the waste paper 
vendor. At the present time as in all businesses the best packs 
come from responsible dealers. They can control the sorting and 
packing to deliver a fairly uniform grade of waste. However, 
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when waste paper is packed and handled indiscriminately an 
then shipped to the mill, trouble is usually in the offing. 

In addition to the waste paper delivered to the mill we usuall} 
have included in it, and at no extra charge, cellophane, rubbe 
bands, excelsior, garbage, girdles, stockings, and even dead ani 
mals. There is a story that one of our mills received a barbe 
chair right in the middle of a bale of waste. I can’t vouch for tha 
story but during the last war somehow or another some 50-mm 
shells got dumped in the breaker beater in a bale of waste. Thes 
lodged in the backfall holes, and when they were discovered th: 
beater went down while the State Police and the maintenance 
men gingerly removed them. The shells were live ammunition 
On the somewhat lighter side we also have had in the waste papet 
money, stocks and bonds, radio scripts, and diamonds. The vari 
ous junk removal points in the mill usually have their score o 
adherents hopefully searching for treasure. ; 

With such an assortment of nonboard-making materials, yor 
can appreciate the difficulties involved in designing a system t 
clean waste paper. The amount or quantity of these non 
fibrous materials is a variable. We cannot definitely give cer 
tain furnishes or certain grades of waste a definite junk or gri 
content or for that matter even an average Junk or grit content 
This confuses the stock cleaning picture as obviously the stocl 
cleaning system should be designed to handle the dirtiest stoc! 
that the mill might use. 

Stated in this manner, the job of stock cleaning certainly ap 
pears even difficult to start. However, let’s look at some actua 
practices in board mills. First let’s classify the objectionabl 
material in waste paper stock. Such a classification might be a 
follows: 


1. Odorous materials—chemical, garbage, anything tha 
might impart an obnoxious odor to the finished board. 

2. Staining materials—waxes, dyes, asphalt oils, grease, etc 

3. Light dirt or floaters—cellophane, rubber bands, wood 
rags, excelsior, etc. 

4. Heavy dirt, anvils, iron, paper clips, sand, plastics, money 
ete. 


Odorous Materials 


At the present time odorous materials in waste paper must b 
considered in the light of prevention rather than cure. Our bes 
method of combating them is to inspect before the material 1 
allowed to be pulped. I know of one mill that had a sad expe 
rience with benzine hexachloride bags that got into their furnish 
The overcoming of odor is difficult and so far the only weapon 1 
pre-inspection. One of the most irritating sources of odor is som 
printed newspapers. You have, undoubtedly, noticed that th 
ink is not sticking to your newspapers very well today and als 
it apparently smells ‘‘fresh of the press.’’ Unfortunately thi 
fresh of the press smell, or the good smell of printer’s ink may b 
nothing but oils in the ink either rancid or on the way to becomin 
rancid. Again the only answer is pre-inspection, or deinking o 
washing. 


Staining Materials 


At the present time the staining materials in waste paper ar 
much in the same category as the odorous materials. Pre 
inspection prior to pulping apparently is the only safeguarc 
You can all recall that during the war most of the board you har 
pened to notice was loaded with asphalt spots. In a great man 
cases these asphalt spots would be invisible when the board wa 
made but as time went on they “developed” and became visible 
A great deal of both work and money have been spent attemptin 
to solve this problem. Indications are that the solution is nea 
at hand. * 

Having passed over lightly two categories that the mil 
at the present time can’t do much with, let’s look into the cate 
gories that we’ve had a little more success. 

Some years ago attempts were made to dry clean waste pape 
Waste was processed through a sorting line, then a railroad duste 
or large tumbling barrel and finally to a shredder. The loos 
dirt shaken from the waste by the action of the duster was r 
moved from the plant. More often than not it was carefull 
swept off the floor and subsequently dumped into the pulpin 
operation. Dry cleaning waste paper in the board mill we 
costly and consequently has fallen into disrepute. I know of n 
mills today that are dry cleaning. 

In the past ten years the emphasis on stock cleaning has bee 
on cleaning in the wet or pulped state. Usually the cleanin 
begins directly in the filler pulper. 

The original pulper for the filler stock was the breaker beate 
The breaker beater was usually equipped with a ragger and som 
times a junk remover. Extraction of stock was on a continuot 
basis through 1-in. holes in the perforated backfall. The break 
beater is largely being replaced by the vortex type pulpers ¢ 
represented by the Hydropulper of Shartle and the Fibrepulp: 
of Downingtown. These pulpers are equipped with raggers, jun 
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movers, and an extraction plate with holes from 1 to 1/, in 
i» neter. ee 
“hese pulpers, being equipped with raggers and junk removers 
tr the first visible evidence of the removal of unwanted ma- 
vals. We have only to look at the rags and the junk and 
‘ii hely state how well the equipment is working. At this point 
a like to interject the thought that the efficiency of a cleaning 
sem should not be judged by what the system removes but by 
het it doesn’t remove from the filler stock. This statement may 
‘em a bit obtuse but remember that what has been removed 
oa the filler stock is gone, you don’t have to worry about it 
at what remains in the stock is what can do damage. Since aes 
ave no way of knowing how much junk was in the stock to 
exn with, we shouldn’t become too overjoyed at what was re- 
ved as it is entirely possible that for every pound of unwanted 
«serials removed four pounds were not. Atthis point, I might also 
tion that the tests devised for determining the unwanted mate- 
@)sin paper stocks are our second biggest headache. Wehavenot 
s »et been able to devise accurate tests, and on the ability to 
se sure depends our ability to improve. ; 
Pat to return now to the pulpers, the ragger will remove rags, 
# ver bands, cellophane, wood, excelsior, etc., the junker will 
move quite a bit of heavy metal and water-logged wood. It 
suet be remembered, however, that whatever the ragger and 
™ junker doesn’t remove goes into the stock discharged from 
m oulper. We can point out here our rather nebulous theory of 
my controlled disintegration.” This theory applies to any piece 
‘stock preparation equipment. Its statement is fairly simple 
ee is as follows. The main object of any piece of equipment in 
_eard mill is controlled treatment of the papermaking fiber. 
~ with the cellulose fiber, we have unwanted materials, and the 
yeipment changes it in size, shape, or form, we have uncontrolled 
fntegration. Let me cite an example. We have a pulper 
Wh a ragger and a junk remover. The pulper is also equipped 
7h an extraction plate with say !/;-in. holes. We know what- 
ver undesirable material that isn’t removed by the junker or 
agzer must ultimately be reduced in size until it can pass through 
ae small extraction holes. This must be true or else the tub of 
ae pulper would gradually fill up with undesirable materials 
reapable of being removed by the ragger or junk remover just 
jaiting to be reduced in size. This actually happens in some 
ases of board mill operation. It is not uncommon sometimes to 
aut a pulper down after two days’ operation to clean out the tub. 
-y restricting the size of the extractor plate holes, we have found 
ae pulper to disintegrate unwanted materials. This reduction 
: size can only make any attempts at stock cleaning at a later 
ate more difficult. It is almost axiomatic that the unwanted ma- 
prials must be kept in as large a size as possible. This, of 
purse, is easier said than done. The rate of disintegration of 
ay pulper is dependent on the type of stock, the temperature, 
ad the rate of extraction. Uncontrolled disintegration is defi- 
itely affected by the rate of extraction. The pulpers have a tub 
mpacity of say 2000 to 3000 Ib. of stock. Their rated capacity 
| possibly 200 tons per day. At this demand the retention time 
sabout 8min. Ata 100 ton per day demand the retention time 
16 min. Bales of news and corrugated weigh at times 800 to 
200 Ib. One bale is, therefore, equivalent to 50% of the con- 
ents of the pulper tub. It can be pulped in 16 min. The bale 
ze versus tub size is too large for uniform pulping. Only by 
niform pulping can we count on uniform stock cleaning. To 
-eapitulate the pulper section of this report, consider the fol- 
rwing points: 
‘1. Operate at a high temperature. 
-2. Operate at a low rate of extraction when possible. 
°3. Add stock uniformly and continuously to the pulper. 
-4. Suit the extraction hole size to the type of stock, the rate 
‘extraction, and the temperature of pulping. 


»o cite one test on a vortex type pulper operating at 188 tons per 


ay on a folding grade furnish, the amount of material removed 
y the ragger and junker in pounds was as follows: 


Wood Cellophane UTnclasmfed Paper Total 
anker 33 1.38 1276 69 1379.38 
agger 4.4 Zod 2150 2243 4423.9 


\ Note: Unclassified includes baling wire. 
The junker removed 7 lb./ton undesirables and 0.3 |b./ton paper. 
The ragger removed 11.6 lb./ton undesirables and 12 |b./ton paper. 4 
The pulper removed (ragger and junker) about 19 lb./ton undesirables an 
' ib,/ton paper. 


| is quite obvious that the pulper and its accessories can be an 
nportant item in stock cleaning if selected properly and operated 
ithout overloading. : 

[From the pulper the trend in stock cleaning seems to differ 
‘opinion. Some mills process the stock directly through cen- 
ifugal cleaners such as the Vortrap, Dirtec, or Hydrofuge. 
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These cleaners are designed primarily to remove the grit on 
heavies such as sand, glass, metal, ete. The manufacturers 
usually rate these pieces of equipment in tons such as one unit 
will handle 50 tons per day at such a consistency. To our way of 
thinking this system of rating is inadequate; it doesn’t tell the 
whole story. Suppose we have a unit capable of passing 50 tons 
of stock per day at such and such a per cent consistency. By 
actual tests, depending on the type of stock, the grit content might 
vary from 3 to 30 lb. per ton or the over-all content in this case 
from 150 to 1500 lb. Suppose the piece of equipment was 80% 
efficient in grit removal this would give us a residue of 30 to 300 
Ib. in over 50 tons or 0.6 to 6 Ib. of grit per ton. Obviously the 
6 lb. of grit per ton is not as good as 0.6 Ib. per ton. Equipment 
must be rated on its basic function as we'd love to have a piece of 
equipment that would guarantee less than a half pound per ton 
of grit in the finished stock. In selecting the number of cen- 
trifugal cleaners to be used let their tonnage capacity be a guide, 
but only a guide, the grit content of the process stock must be 
the criterion. 

From these centrifugal cleaners the stock is now processed over 
or in screens such as the Johnsons, Reener, or Classifiners. Once 
again these screens are rated on a tonnage basis which means 
exactly nothing. The quality of the finished or screened stock 
should dictate the size screen holes as well as the number of screens 
to be used. There seems to be magic in the !/s-in. hole size for 
screens. This again is in the whistling Dixie realm. In the vor- 
tex type pulper, the stock so produced only had 6.5% that would 
not pass a 10-cut screen. And of this 6.5%, possibly only 
3.25% would not pass a 1/s-in. hole. Thus we would have to 
screen as rejects in our system of say 100 tons 6.5 tons on a 
10-cut screen and 38.25 tons on a !/s-in. screen. 

If we presume that the difference between the above was 3.25 
tons and this contained objectionable material we have intro- 
duced a tremendous quantity of potential punch marks. | This, 
of course, is oversimplification but again it must be pointed out 
that the screen hole size employed should give you the quality 
stock you desire even if it means a greater number of screens. 
Usually, if the system of screens is not up to capacity, the mills 
and the manufacturers are quite prone to increase the hole size 
rather than the number of screens. 

This excellent reasoning, however, leads us again to another 
semi-impasse. If the screens are large-sized holes we won’t have 
many rejects and these we can afford to throw away. However, 
we won’t have the type of stock we require either. If we reduce 
the hole size and increase the number of screens to give us the 
type of stock we need, we can’t afford to throw the rejects away, 
and they must be reclaimed. 

In many mills these rejects are collected, passed through some 
type of disintegration equipment such as a refiner, jordan, or 
disintegrator pump and then over a tailing screen. If this situ- 
ation occurs in your mill choose a disintegrator that will only 
defiber the paper stock and not the wood, cellophane, ete. And 
for the tailing screen make sure it has the finest size holes of all 
the screens employed in the system. 

The screened stocks can now be treated through a secondary 
set of centrifugal cleaners. In this respect the Centricleaner of 
Howard Smith is causing a great deal of speculation since pre- 
sumably it can remove lights. Operating on this screened stock 
might be the best plan for its introduction in board mill cleaning 
systems. 

Supplementary cleaning mechanisms are, of course, the in-line 
permanent magnets. These can do an excellent job of protecting 
equipment although the amount of metal removed is small. 
Small centrifugal cleaners on the machine probably serve as the 
final chance for the removal of unwanted material and it is en- 
tirely possible that some day they might make the elimination of 
the machine screens possible. 

I find now that perhaps I’ve rambled on quite a bit more than 
I intended to. Unfortunately, the time allocated was too short 
to present a detailed discussion of some of the points I wanted to 
cover. However, thanks for bearing with me, and if there are 
any questions I can answer, I’ll be happy to do so. 


W. R. Wittets, Recorder 


Southeastern 


The Southeastern Section met in Charleston, 8. C., at the 
Fort Sumter Hotel on Friday and Saturday, Jan. 23 and 24, 
1953. A social hour was held starting at 6:00 p.m. followed 
by dinner at 7:00 p.m. There were 112 in attendance. 

“The meeting was opened by Glenn C. Kimble, Union Bag 
and Paper Corp., Savannah, Ga., Chairman of the Section. 
C. A. Shoudy, West Virginia Pulp and Paper Co., Charleston, 
S. C., extended a gracious welcome to those present on behalf 
of his company. 
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The speaking program was built around three excellent 
papers. The first paper on ‘Instrumentation of Recovery 
Furnaces”’ by G. R. Upson and T. C. Johnson, Union Bag and 
Paper Corp., was presented by Mr. Upson. The second paper 
was given by Reavis Sproull of Herty Foundation Laboratory 
and had the unusual title of ‘‘Behavior of Southern Kraft 
Pulp at Negative Freeness.’’ The third paper was by J. A. 
Van den Akker of The Institute of Paper Chemistry who dis- 
cussed ‘‘Principles of Beta Ray Gage Control of Basis 
Weight.” 

Mr. Kimble then announced that the Nominating Commit- 
tee for officers for the coming year would consist of Dr. Kim- 
ble, Union Bag and Paper Corp., Karl Guest, National Con- 
tainer Corp., Wilson F. Brown, University of Florida, William 
Ebersole, Macon Kraft Co., and Robert Stoertz, West Vir- 
ginia Pulp and Paper Co. 

The Saturday morning session began at 9:30 a.m. and con- 
sisted of a panel discussion of the evaluation of unbleached 
kraft pulp. The moderator of the panel was Loren VY. For- 
man of the Seott Paper Co. The panel membership and main 
discussion topics were as follows: 


I. ‘Degree of Cooking,”’ R. R. Chase, Union Bag and Paper 
Corp., Savannah, Ga. 
Il. ‘Laboratory Refining,’’ Raymond 8. Hatch, Hudson 
Pulp and Paper Co., Palatka, Fla. 
Ill. ‘‘Making of Handsheets,’’ Malcolm Pineo, Brunswick 
Pulp and Paper Co., Brunswick, Ga. 
IV. ‘Testing of Handsheets,’”’ J. A. Van den Akker, Institute 
of Paper Chemistry, Appleton, Wis. 


Although no mill tour was arranged the management of the 
West Virginia Pulp and Paper Co. made special arrangements 
for those who wished to see their mill to visit it on Friday, 
January 23. Special guides were provided and a number of 
the members took advantage of the opportunity. 

Witson F. Brown, Recording Secretary 


Lake States 


The third Lake States Section meeting of the 1952-53 
season was held at Appleton, Wis., in the Conway Hotel at 
6:30 p.m., Jan. 13, 1953, with approximately 125 persons at- 
tending. 

This meeting was devoted to engineering, with ‘Stainless 
Steel in the Pulp and Paper Industry” as the subject of the 
after dinner speech by F. A. Guba of Carpenter Steel Co., 
Tube Div., Union, N. J. This timely subject was sufficiently 
interesting to draw an excellent attendance even in the middle 
of January when travel conditions are uncertain. 


Mr. Guba outlined the desirable properties of stainless 
steels which are responsible for their successful performance 
under severe operating conditions in pulp and paper plants. 
He discussed the various types of corrosion which stainless 
steels must withstand, and then presented data on the com- 
position, particular advantages, and best usage of the various 
types of stainless steels. (Mr. Guba’s paper will be published, 
when received, at a later date.) 

L. A. Moss, Secretary 


LETTERS TO THE EDITOR 


Critical Speeds, Vibration, and Roll 
Balancing 


To the Editor, Tapp: 


At the Engineering Luncheon Meeting which I attended 
with you and others, the discussion was on the selection of new 
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subjects for next year’s Engineering Conference. As machin 
work increases and as the speeds approach the 2000-ft. mar| 
on standard grades with a stronger possibility that even thi 
high figure will be exceeded before many months, the ques 
tion of rolls at the higher speeds and balance has becom 
more and more important to manufacturers. The main poin 
is that there are many factors governing the balance of roll 
for high-speed operations and especially on the wider ma 
chines. Some of these would be diameters, weight of rolls 
and in some cases, the actual materials that are used plus th 
various mechanical means that are now in use for such balane 
purposes. 
This would be a complex subject to analyze and discuss bu 

it might have some interest. 

AuuANn Hyer, Vice-Presiden 

Bagley & Sewall Co. 

Watertown, N.Y. 


To the Editor, Tappv: 

Please refer to your letter of November 26 to me enclosing : 
copy of a letter from Allan Hyer with reference to the Engi 
neering Division of TAPPI doing some work on critical speeds 
vibration, and roll balancing. 

In line with your suggestion, I referred this to J. B. Gougl 
and am enclosing his letter to me giving his views on this sub 
ject. 

I believe Mr. Gough has covered this very fully and there i 
very little that I can add to his remarks. 
Geo. H. Prineue, Vice-Presiden 
Mead Corp., Chillicothe, Ohio 


Dear Mr. Pringle: 

With reference to R. G. Macdonald’s letter of November 2¢ 
to you, enclosing copy of a letter from Allan Hyer, Vice 
President of the Bagley & Sewall Co., suggesting the abov 
subject for review, analysis, recommendation, and presenta 
tion by the Engineering Division of TAPPI at the Conference 
later in the year, I believe that this problem does warrant th 
action suggested by Mr. Hyer, especially in regard to tabl 
rolls and formation now that paper machine speeds are in 
creasing so very rapidly, and widths to some extent, especialh 
in the “‘fine” paper field. 

Such action could be divided into two parts, as follows: 

Part 1. A review of already published data, analysis, equa 
tions, and formulas, and especially the latter, so that a com 
pact and most authentic condensed summary of such formula 
can be presented for ready reference and use, together with : 
definition and the significance of the various variable factor 
involved, and the particular units of measurement to be used 
and covering all the simple and likely cases to be met with i 
actual practice, such as rigid or self-aligning bearings, 01 
single span with two bearings only, and also with a cantileve 
portion at one end, all these with and without a single rotatin; 
pulley or flywheel (of definite weight and moment of inertia 
at any variable distance from one of the two bearings. 

Preferably, these formulas should also include, as a vari 
able, the modulus of elasticity = E and state these values fo 
steel, bronze, aluminum, and Monel, and also their uni 
weight, as all these metals are now in very general use as tabl 
rolls. 

Although the first principal critical speed is the one gen 
erally sought and given, the second and higher critical speed 
should be given some consideration and mentioned, as well a 
the two minor critical speeds, of any (?), at 50 and 70.7% « 
the first principal critical speed, and at least some statemen 
included in regard to them. 

All of the above factors and variables, and additional one 
also, have been quite fully considered, analyzed, and solve 
by various very competent authorities and their work ha 
been published in very numerous technical papers and tex! 
books, ete., so that it is quite unnecessary for any of it bein 
repeated or extended now by either TAPPI or even the ASME 
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ywever, a review, condensation, and simplification of these 
» lable data would be valuable and of definite assistance to 
2 engineers in the paper industry, both those in the mills 
| in the paper machinery manufacturers, plants, and it 
veld be made by someone who is both an engineer and a 
ite competent mathematician, preferably a university pro- 
sr who has himself done some work on this particular 
lem and is able to judge as to the degree of any approxi- 
on that may have been involved in the various available 
itions which, however, are in close agreement. 
Port 2. I believe I am correct in stating that all the 
eoretical solutions available are based on ideally perfect 
% itions (except for a very small primary disturbing mass), 
©) as absolutely homogeneous metal, perfectly straight, true, 
@ eylindrical rolls and zero bearing clearance, as well as no 
terior source of vibration, or of sympathetic vibration, none 
which assumptions are attainable in actual practice; I 
» believe it is more than likely that relatively few rolls, in 
© paper industry, will be found to be operating at, or near, 
e *heoretical first principal critical speed, or above same, al- 
«zh many rolls may actually vibrate. However, it would 
edvisable to check my statements with some machinery 
‘ter who has much more opportunity to make these calcu- 
‘ens and observe the results in actual practice. 
Pie above case is somewhat similar to the ‘‘slender”’ strut, 
»lumn theory of Euler, which includes a factor to make an 
roximate allowance for certain practical and more or less 
#voidable errors and a departure from ideally perfect con- 
fens; and it may be that the very small primary disturbing 
eee which is assumed in the critical speed theory, and which 
sults in the first principal critical speed, does not cover the 
tire case and that a relatively badly bent shaft, or out of 
und roll, or loose bearings, etc., may actually result in a 
mewhat different and lower critical speed, or even one of the 
mor specific ones at 50 and 70.7% of the normal first princi- 
leritical speed. 
‘A relatively few simple experiments with two or three dif- 
rent diameters, different stiffnesses and lengths of table 
lis, with bearings of minimum and maximum radial clear- 
ce, etc., and at various speeds, would confirm and greatly 
1 in the acceptance and greater use of the most advisable 
sailable formulas, especially if some of these rolls are excep- 
mally straight and true, the others are in a rather bad and 
mt condition, as is sometimes the case, and if the experi- 
pnts are carefully conducted in collaboration with a repu- 
ible machine builder. At least one brass and one aluminum or 
sonel roll, duplicates of one of the steel rolls, should be 
ecked, and maybe one of the grooved or dandy roll type. 
Of course, the action of the loaded wire will be to dampen 
; suppress any vibration and thus constitute an additional 
fety factor. 
J. V. Gouau, Consultant 
Mead Corp., Chillicothe, Ohio 


» the Editor, Tapp: 

Ihave your letter of December 17, and you have certainly 
vered a lot of ground in handling a casual suggestion. I 
ow now why the TAPPI organization clicks. 

is is a very interesting subject to many of us in the 
manufacturing business, and I think you are correct in re- 
ring it to one of the Engineering Division committees. 
ALLAN Hyer, Vice-President 
Bagley & Sewall Co. 


uquet 


» the Editor, Tappr: 

hank you very much for the publications that you sent 
» during the past few years while I was in the armed 
-yices. Your magazine, Tappi was my only hold to my 


pany position and the pulp and paper industry. 
(Signature withheld) 
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EMPLOYMENT SERVICE 


Positions WANTED 


E188-52. Mill Manager desires change. Capable of taking full 
charge of operations as manager or equivalent executive posi- 
tion. Broad practical experience in the manufacture of papers, 
medium quality boards, production of kraft, sulphite, and 
groundwood pulps and paper and converted products. En- 
gineering graduate. 

1214-53. Recent graduate Chemist of Norwegian College and 
Pulp and Paper School at Grenoble, France, now in the United 
States, desires position in pulp or paper mill. 

1215-53. Chemist. Married. Hxperience in general mill prob- 
lems, process and technical control, felt and wire probiems. 
Presently employed. 

K216-53. Paper Mill Superintendent. 20 yrs. practical experi- 
ence making all grades of cylinder and fourdrinier fine papers 
and light weight specialties. Assume full responsibility for 
production, quality, and maintenance. Married. Age 40. 

217-53. Container Superintendent and former Division Chem- 
ist with 12 yrs. experience in board mills and converting plants. 
Now employed. Desires comparable position with a progres- 
sive company. Will consider production, sales, or technical 
position. 

218-53. Graduate Chemical Hngineer, now employed, desires 
position as Assistant Manager or General Superintendent. 
25 yrs. industry experience: 14 yrs. as Sulphite Superintend- 
ent, including bleaching kraft and sulphite, modern systems, 
engineering, maintenance, and labor negotiations. 


Positions OPEN 

P278-53. Young technically trained man in 30’s for pulp sales 
service work. Location, New York City. 

P279-53. Paper Chemist, with not less than two years’ paper 
manufacturing and/or coating experience to work on develop- 
ment and application of chemicals and paper coatings. Fine 
opportunity with old established chemical manufacturer 
located in large eastern city. Please write fully about yourself 
and your salary requirements. 

P281-53. Paper Mill Engineer with several years’ experience 
in the manufacture of southern kraft pulp and paper wanted 
for research and development position in Connecticut. Some 
travel involved but no sales. Salary open. 

P282-53. Paper Mill Chemist with several years’ experience in 
the manufacture of sulphite and southern kraft pulp and paper 
wanted for research and development position in Connecticut. 
Some travel involved but no sales. Salary open. 

P283-53. Chemist with minimum of two years’ experience in 
laboratory and paper mills for the development of chemicals 
and processes for deinking paper, pitch control, coating, ete. 
Midwest chemical manufacturer. 

P284-53. Chemical Engineer. Excellent opportunity for a 
young graduate engineer with several years’ experience or 
equivalent graduate study, in a newly established technical 
department of a modern kraft liner board mill. Duties will 
involve design, process analysis, and pilot work. Chances for 
advancement are excellent. Location southeast. Please give 
details in first letter. All replies held in strictest confidence. 

P285-53. Paper Chemist. At least 2 yrs. experience in paper 
manufacturing and coating for work in development and ap- 
plication of chemicals and paper coating. Fine opportunity 
with established chemical firm in large eastern city. 

P286-53. Research and development laboratory near San Fran- 
cisco has several openings for young professionally-trained 
men for work with paperboard, shipping cases, and folding 
cartons. . 

P287-53. Designer, with engineering experience. For design of 
production equipment and plant layout work. Paper coating 
plant, Newton, N. J. 

P288-53. Technical Service Man. 23-35. College graduate, 
preferably of a pulp and paper course, and some mill experi- 
ence to develop new and better pigments for the use of titanium 
dioxide in paper and to assist customers in solving troubles 
that may arise. Some travel. Position can lead to direct sales, 
Company located in Delaware. 

289-53. Young Chemist for research. Good education essen- 
tial. 1to2 years’ paper experience. Exceptional opportunity, 
progressive New England mill. Our personnel know of open- 
ing. Reply fully including salary requirements. hi 

E290-53. Chemist wanted for development work on combining 
synthetic rubber latices with paper making fibers. Experi- 
enced man preferred. [Zxcellent opportunities in small estab- 
lished organization in rural area. Well equipped laboratory and 


pilot equipment. 
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TAPPI 


STANDARDS 


Testing Methods, Specifications, and Recommended Practices 


Analysis of Rosin Size 


Revision of TAPPI Tentative Standard T 628 m-43 
(THIS STANDARD IS UNDER THE JURISDICTION OF THE NONFIBROUS MATERIALS TESTING COMMITTE] 


Tuts method deals with the analysis of those 
rosin sizes made ordinarily by reacting rosin with an 
alkali. Separate procedures are given for paste size, 
dry size, and size emulsions. The procedures do not 
apply to the analysis of colloidally protected sizes, or 
those containing added ingredients, such as waxes or 
oils. 

It is usually desirable to express results as percentages 
of the original material and also of the total solids—e., 
on the “dry basis.” 


APPARATUS 


Aside from the usual laboratory apparatus, the 
following are required: 

1. Electric drying oven, thermostatically controlled to 
maintain a temperature of 105 + 1°C. It is advisable 
also to have under the lower shelf an auxiliary heating 
coil controlled by a separate switch (in series with a 
rheostat, if necessary) adjusted so that starting from a 
temperature of 105°C., an oven temperature of 112 to 
115°C. is attained in 15 min. after the auxiliary heater 
is turned on. 


2. Flat glass or metal weighing dishes, diameter 50 
mm., depth 12 mm. (aluminum is preferable). 

3. Light filter (optional). This is required for the 
determination of free rosin in certain paste sizes by the 
titration procedure only and is a combination of East- 
man Kodak Co. No. 52 Wratten (in “C” glass) and 
Corning Glass Works No. 397 Aklo filter. These 
filters are mounted in a box so that the Aklo filter is 
closest to the light source in the box and the bottom of 
the filter combination is 2 in. above the top of a 60- 
watt frosted electric bulb. The Aklo filter serves to 
absorb the heat emitted by the light source and thus 
protect the Wratten filter. 


REAGENTS 
A. Acid-Free Ether. Wash a quantity of diethyl 
ether with sodium carbonate solution and then several 
times with water. Test the prepared ether with a moist 
piece of sensitive blue litmus paper, which shall not 
change color when completely submerged in it for 15 
min. 


Note: The presence of peroxides in ether constitutes a safety 
hazard as serious explosions have resulted from laboratory work 
with ether containing peroxides. Test for their presence as 
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follows: Mix 5 ml. of an aqueous solution of benzidine (Eastm: 
Kodak No. 33), saturated in the cold, with 5 ml. of a saturat 
NaCl solution. Add a few drops of very dilute, freshly prepar 
ferrous sulphate solution (a particle of FeSO, the size of a pi 
point dissolved in 5 ml. of water). Then add 3 to 5 drops 
ether to this mixture. The development of a clear blue color 
tion after a few minutes indicates the presence of peroxides. 

B. Neutral Alcohol. If necessary, neutralize 95° 
(by volume) ethyl alcohol with a small amount of a 
coholic KOH. Then test with a piece of sensitiy 
blue litmus paper, which shall not change color whe 
completely submerged for 15 min. 

C. Alcoholic KOH solution, approximately 0.5 2 
Dissolve 33 grams of KOH in 1 liter of 95% (by volum 
ethyl alcohol. Filter off any insoluble carbonat 
and store in a bottle protected from COs: of the air t 
means of tubes containing soda lime. 

D. Alcoholic KOH solution, 0.1 N. Pipet 100 m 
of the 0.5 N alcoholic KOH into a 500-ml. volumetr 
flask and dilute to 500 ml. with neutral ethyl alcohe 
Standardize against 0.1 N HCl, using phenolphthale 
indicator. 

E. Hydrochloric acid, 0.1 N, accurately standar 
ized. 

F. Hydrochloric acid, 0.5 N, accurately standart 
ized. 

G. Methyl orange indicator solution, 1 gram p 
liter. 

H. Phenolphthalein . Indicator Solution. Dissoly 
5 grams of phenolphthalein in 500 ml. of 50% alcohe 
Neutralize by adding very dilute alkali cautiously until 
faint pink color appears, then just remove the col 
with a drop or two of approximately 0.01 N acid. 

I. Anhydrous isopropyl alcohol, neutral to mois 
sensitive litmus paper. 

J. Isopropyl alcoholic KOH solution, approximate 
0.56 N. Dissolve 33 grams of KOH in 1 liter of a 
hydrous isopropyl alcohol. Filter off any insolub 
carbonates and store in a bottle protected from C( 
of the air by means of tubes containing soda lim 
Standardize against 0.5 N HCl, using thymol bh 
indicator. 

Kk. Thymol blue indicator solution, 1%. 


Note: The last two reagents are required only for the dete 
mination of free rosin by the titration method. 


PASTE SIZE 
Rosin size in paste form normally contains 50 to 80 
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tds. Frequently water will partially separate out « 


standing and care is required to obtain a representa- 
© sample. 


re pling 


i) the material is supplied in drums, heat the drums 
ini the size is melted, guarding against dilution and 
ss of moisture. Agitate thoroughly and withdraw 
proximately equal portions from 10% of the drums of 
eh batch number. Thoroughly mix the samples and 
» moisture-tight quart glass jar with the composite. 
1) the material is received in a tank car, heat the car 
it)! the size is melted and collect four samples by 
“ering through the dome of the car a rod to which is 
feched a wide-mouthed bottle or other suitable 
wainer closed with a stopper to which a wire is at- 
whed, enabling the sampler to collect the sample at 
\» designated level. Collect samples at four different 
ves: 1 ft. below the surface, 1 ft. above the bottom, 
at two equally spaced levels representing the second 
“| third fourths of the car. Thoroughly mix the 
mples and fill a moisture-tight quart glass jar with 
© composite. 
As an alternative method, tank cars may be sampled 
meng unloading by collecting four samples from the 
seharge line representative of each quarter of the 
Ts contents. 


separation of Sample 


‘Stir each laboratory sample well to insure thorough 
ixing. If separation of water has occurred, warm 
fe size until with additional stirring it becomes uni- 
rm, taking care to avoid loss of water. 


wisture and Volatile Matter 


Weigh 1 gram of the original sample (to the nearest 
5 mg.) into a flat weighing dish. An aluminum dish 
}preferable since, because of its conductivity, the dish 
arms up faster, resulting in more efficient puffing and 
ster drying of the size. Place the dish containing 
‘e sample on the lower shelf of the oven adjusted to 
% + 1°C. Turn on the auxiliary heater for approxi- 
ately 15 min. This procedure brings about a rapid 
eating of the sample which causes it to puff up and dry 
ery rapidly. The oven temperature should reach 112 

. 115°C. by the end of the period required to accom- 
ish puffing of the size. After the first 15-min. period, 
move the dish to an upper shelf in the oven. Turn 
f the auxiliary heater, which will allow the tempera- 
we to drop gradually to 105°C., and continue the 
eying for 30 min. longer. Cool in a desiccator and 
eigh. Replace the dish in the oven on an upper shelf 
ad dry for an additional 15 min. Cool and reweigh. 

the second weighing shows a loss of more than 0.5 
., repeat the drying at 105°C. for 15-min. periods. 

the third or subsequent weighing shows an increase 
ue to oxidation), use the minimum weight in the 
siculations. 

If the auxiliary heater is not available, dry for 1 hr. 
- 105°C. and then repeat for 0.5-hr. intervals until 
ystant or minimum weight is attained. 

Calculate the percentage loss as moisture and volatile 
atter; also the percentage of dry solids. Duplicate 
sterminations should check within 0.1. 
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Free Rosin 


Two methods are given for determining the degree 
of saponification of rosin. These methods are based on 
extraction and titration, respectively. 

The extraction method is more time consuming and 
with this method there is a danger of hydrolysis of some 
of the combined rosin, giving high results. The ex- 
traction method determines free, or unneutralized, 
resin acids, plus all of the unsaponified esters and neu- 
tral material soluble in ether. The fraction deter- 
mined by the extraction method is reported as extract- 
able free rosin. 

The titration method is faster, but assumes a knowl- 
edge of the acid number of the original rosin. It deter- 
mines the free resin acids and by calculation includes 
only that portion of unsaponified esters and neutral 
materials originally associated with the uncombined 
resin acids in the finished size. The fraction deter- 
mined by the titration procedure is reported as titrat- 
able free rosin. 


1. Extractable Free Rosin. Weigh approximately 
5 grams of the sample (to the nearest 5 mg) into a 
100-ml. tared beaker; dissolve by stirring in 10 ml. 
of neutral ethyl alcohol, adding the alcohol slowly to 
prevent formation of lumps; transfer to a 250-ml. 
separatory funnel (A); and rinse the beaker three 
times with a total of 40 ml. of acid-free ether, and finally 
with several portions of water, not to exceed 35 ml. 
total, adding the rinsings to the separatory funnel. 
Mix thoroughly by gentle shaking, avoiding violent 
agitation which might result in a difficultly separable 
emulsion. 

Let the layers separate and draw off the lower water 
layer into a second separatory funnel (B). Extract 
this water layer with 25 ml. of acid-free ether, draw off 
the water into a third separatory funnel (C), and add 
the ether extract to that in funnel A. Wash the com- 
bined ether extracts in funnel A with two 25-ml. por- 
tions of water, adding the wash water to the solution 
in funnel C. Transfer the ether extracts in funnel A 
to a weighed Soxhlet flask. 

Finally extract the total wash water in funnel C with 
25 ml. of ether, first using the ether to rinse funnels A 
and B. Discard the water layer in funnel C. Then 
wash the ether extract still contained therein with 25 ml. 
of water. Draw off and discard the water and transfer 
the ether extract to the Soxhlet flask containing the 
main ether extract. Eyvaporate the ether by means of a 
water or steam bath; then place the flask in the oven 
at 105 + 1°C. and dry for 1 hr. Cool in a desiccator 
and weigh. Repeat the drying for 0.5 hr. intervals 
until a constant or minimum weight is obtained. 
Calculate the extracted material to a percentage of the 
original sample and report as extractable free rosin. 

Note: Rotate the flask frequently during drying to break the 
surface so the moisture can be liberated more rapidly. Addition 
of 10 ml. of alcohol to the rosin aids in the drying. Long dura- 
tion of heating may result in oxidation of the rosin with a conse- 
quent increase in weight. 

Caution: Because of the explosive hazard attending the use 
of ether, procedures involving its use should be carried out under 
a hood with adequate ventilation away from open flames and 
exposed heating elements. Be certain that the ether is free of 
peroxides (see Reagents). 

2. Titratable Free Rosin (1). This method is based 
on the titration in nearly monochromatic light of a 
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rosin size solution in combination with an indicator. 
The light is obtained by means of a filter whose trans- 
mission band is nearly the same as the absorption band 
of the indicator in alkaline condition. The indicator 
is thymol blue, which changes color at a pH range of 
8.0 to 9.6. (Titration with phenolphthalein in normal 
light is satisfactory with pale rosins.) Thymol blue in 
acid condition transmits nearly the entire spectrum and 
thus appears colorless or pale pink. In an alkaline 
condition, a strong absorption band appears, thus pro- 
ducing a blue color. In place of noting the usual color 
change, the end point is noted by observing the point 
at which the light intensity is sharply decreased. 
Complete absorption of light will not be obtained 
because the transmission band of the light filter and the 
absorption band of the indicator in alkaline condition 
are not identical. 


Weigh 4.0 to 4.5 grams of the size (to the nearest 
5 mg.) into a 250-ml. beaker. Dissolve the size in 100 
ml. of neutralized anhydrous isopropyl] alcohol by add- 
ing the alcohol a few drops at a time and stirring it in 
until a smooth semiliquid is obtained which can be 
diluted with larger amounts of the alcohol without the 
formation of lumps. Add exactly 0.5 ml. of 1% thymol 
blue indicator solution and titrate with 0.5 N isopropyl 
alcoholic KOH solution over the Wratten filter. 


The color after the addition of the indicator is yellow- 
green. As the addition of alkali progresses, the color 
changes to a darker green and finally there is a sharp 
decrease in the amount of light transmitted through the 
solution. This is taken as the end point. The color 
range will vary, depending on the color of the rosin used 
in the size, but the sharp decrease in the amount of light 
transmitted through the solution will be apparent. 

Calculation: 

ml. 0.5 N KOH X 0.173 100 


titratable f in = 
7% titratable free rosin grams of sample 


Notes: (1) The above calculation assumes a rosin acid number 
of 162. The factor 0.173 is obtained by dividing 28.06 (the 
number of milligrams of KOH in 1 ml. of 0.5 N solution) by 
162. If the acid number of the rosin from which the size was 
made is known to be different from 162, the factor should be 
changed accordingly. 

(2) A value approximating that determined by extraction 
under Extractable Free Rosin above may be obtained from titration 
results by the following calculations: 


Let A = % free resin acids 

B = % nonacids in original rosin 
C = % extractable free rosin 

D = acid number of original rosin 


then, 
ee ml. 0.56 V KOH X 0.151 x 100 
grams of sample 
pe (185.5 — D) X 100 
185.5 
and 
C=A+B 


Report as extractable free rosin (determined by titration). 


Total Rosin 


Weigh out 3 to 4 grams of the sample (to 5 mg.) and 
transfer to a 250-ml. separatory funnel with about 100 
ml. of distilled water. Add 2 ml. of conc. HCl, then 
25 ml. of diethyl ether. (This need not be acid-free.) 
Shake thoroughly, relieving the pressure at intervals 
through the stopcock. Allow the other to separate 
completely and draw off the water layer into a second 
funnel. Wash the ether layer with three 25-ml. 
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* portions of water and transfer the wash waters to th 


second funnel. Run the ether layer into a weighe 
Soxhlet flask and rinse the funnel with fresh ethet 
allowing it to run into the second funnel, and add 25 ml 
more of ether. Shake as before and discard the wate 
layer. Wash the ether layer with two 25-ml. portion 
of water. Add the ether from the second funnel to th 
Soxhlet and evaporate the ether by means of a stean 
or hot-water bath. 

Dry and weigh the extracted rosin in an oven a 
105°C. as described above under Extractable Fre 
Rosin and calculate to percentage of the original sample 


Combined Rosin 


This is calculated as the difference between the per 
centages of total and free rosin. 


Unsaponifiable Material 


Weigh 3 to 4 grams of the sample (to 5 mg.) into : 
250-ml. Erlenmeyer flask. Add 50 ml. of approxi 
mately 0.5 N alcoholic KOH and boil for 2 hr. under : 
reflux condenser. Remove from the reflux condense 
and place on the steam bath. Evaporate the alcoho 
to a volume of approximately 15 ml. Cool and transfe 
to a 25-ml. separatory funnel. Rinse the flask thre 
times with a total of 40 ml. of acid-free ether, and finalh 
with several portions of C0Os-free distilled water 
totaling 100 ml., adding the rinsings to the separator 
funnel. Proceed as in the determination of fre 
rosin, with one modification: before adding the ethe 
extracts to the weighed Soxhlet flask, wash with a1 
additional 10 ml. of water. Draw off the water laye 
and test by adding a drop of phenolphthalein. If 
as indicated by a pink color, sodium soaps are present 
wash with successive 10-ml. portions of water until m 
reaction with phenolphthalein is obtained. Finalh 
dry the ether extract, weigh, and calculate the weigh 
of unsaponifiable matter to a percentage of the origina 
sample. 


Ash 


Weigh approximately 1 gram of the sample (to th 
nearest 0.5 mg.) into a weighed platinum crucible 
Place the crucible in a round hole cut in the center of ; 
thick piece of asbestos board. The hole should b 
large enough to allow the lower half of the crucible t 
extend below the board, which is used to keep the burne 
flame from igniting the vapors produced. Heat cau 
tiously with a gas burner until all volatile matter ha 
been driven off. Increase the temperature and ignit 
until practically all carbonaceous material is burned off 
Finally incline the crucible at about a 45° angle on : 
clay or fused-silica triangle, heat to a dull red, and rotat 
the crucible until all the carbon has been burned away 
Cool in a desiccator and weigh. Calculate the pet 
centage of ash found. 

Note: Complete combustion of the carbon can be facilitate 
by moistening the cooled ash with a few drops of water, dryin 


on the steam bath, and continuing the ignition. The wate 
treatment may be repeated if necessary. 


Alkalinity of Ash 


Place the crucible from the ash determination in - 
250-ml. beaker, cover with distilled water, and boi 
When the ash is dissolved, cool and titrate to a pin 
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er with 0.1 N HCl, using 2 drops of methyl orange 
Sieator. Calculate the alkalinity in terms of sodium 
r)onate as a percentage of the original sample. 


Uslculation: 
1 ml. 0.1 V HCl = 0.0053 gram Na,CO; 


«e Alkali 


‘This method is based on the insolubility of sodium 
rhonate and sodium bicarbonate in anhydrous 
»propyl alcohol in the presence of rosin size. 

‘Weigh 5 to 7 grams of the size (to the nearest 5 mg.) 
ft) a 100-ml. beaker and dissolve in 35 ml. of neutral 
ihyvdrous isopropyl alcohol by adding the alcohol a 
s drops at a time and stirring it in until a smooth 
m liquid is produced which can be diluted further 
tout the formation of lumps. Place 15 ml. of the 
mpcopyl alcohol over the surface of the mixture in 
der to prevent the size solution from creeping up the 
lies of the beaker. Place the beaker in an airtight 
wrainer to protect the contents from acid fumes 
e¢ moisture absorption and let it stand overnight. 
fer, using a dry No. 40 Whatman filter paper or 
y valent, and wash the residue with small portions of 
| neutral isopropyl alcohol (allowing each washing 
‘drain completely) until the residue is free of rosin 
ze. Remove the filtrate and place a clean 250-ml. 
eaker or flask under the funnel. Wash the filter paper 
ith small portions of distilled water, collecting the 
bution in the beaker and using in all about 100 ml. 
“water which previously has been boiled free of CO, 
ad cooled to room temperature. Add 5 to 8 drops of 
nenolphthalein indicator and titrate with 0.1 N HCl 
ntil the pink color disappears. Record the titration 
5). Then add 2 drops of methyl orange indicator and 
ad continue the titration until the color changes from 
allow to pink. Record the total titration (b). From 
ae titrations calculate the percentage of free sodium 
urbonate and bicarbonate. 

‘Calculations: If a = ml. of acid to phenolphthalein end point, 
ad b = mil. of acid for total titration; then, 


: 2a X 0.0053 X 100 
er = grams of sample 


ad 
(b — 2a) X 0.0084 X 100 
grams of sample 


DRY SIZE 


Dry rosin size normally contains 95 to 100% of solids. 
he usual physical form is a light powder or small 
canular particles. 


ampling 

If a carload lot is to be samples, select 10 bags or 
ackages representing different locations in the car. 
‘pen the bags, discard the first 6 in. of the dry size, 
nd collect a half-pint sample from each bag at this 
“vel, equidistant from the side walls. Place all of the 
amples in a clean, dry container of 1-gal. capacity, 
ich as a friction-top can, which can be sealed airtight. 
For less than carload shipments, sample 5 to 10 bags 
s directed above. 


reparation of Sample 


Transfer the sample from the container to a clean, dry 
ible top and mix thoroughly with ascoop or large spatula. 
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Quarter, reject two of the diagonally opposite quarters, 
and remix the remaining quarters. Repeat the quarter- 
ing and transfer two opposite quarters to a 1-qt. Mason 
jar. The entire operation should be carried out 
promptly to avoid change through contact with the air. 


Moisture and Volatile Matter 


Weigh 2 grams of the sample (to the nearest 0.5 mg.) 
into a flat weighing dish; dry for exactly 1 hr. at 105 + 
1°C., cool in a desiccator, and weigh. Calculate the 
percentage loss as moisture and volatile matter. Also 
calculate the percentage of dry solids. 


Free Rosin 


1. Extractable Free Rosin. Weigh 3 grams of the 
sample (to the nearest 1 mg.) into a 100-ml. beaker and 
form a paste by adding 10 ml. of neutral alcohol with 
stirring. Transfer to a separatory funnel and complete 
the determination as described under Extractable Free 
Rosin in paste size. 

2. Tuitratable Free Rosin. Weigh 2 grams of the 
sample (to the nearest 0.5 mg.) into a 250-ml. beaker; 
mix thoroughly with 100 ml. of neutral ethyl aleohol and 
add 10 drops of phenolphthalein indicator. If the solu- 
tion does not change color, titrate with 0.1 N alcoholic 
KOH until a reddish color is formed and then add 1 to 
2 ml. in excess. Record the total milliliters of 0.1 N 
KOH added as A. Then titrate with 0.1 N HCl to the 
disappearance of the red color. Call the milliliters of 
0.1 N HClused B. Calculate from the formula: 


(A — B) X 0.0346 X 100 


itratable free rosin = 
% titratable free rosin Sinise caraple 


Notes: (1) The above calculation assumes a rosin acid number 
of 162. The factor 0.346 is obtained by dividing 5.61 (the 
number of milligrams of KOH in 1 ml. of 0.1 N solution) by 162. 
If the acid number of the rosin from which the size was made is 
known to be different from 162, the factor should be changed 
accordingly. 

(2) If the solution turns red when the phenolphthalein is 
added, free rosin is absent and the solution may be used for 
determination of free alkali, as described later. 

(3) Dark-colored samples may be titrated by use of the 
Wratten filter and thymol blue indicator as described for paste 
size. 

(4) The remarks under Free Rosin in paste size, regarding the 
applicability of the two methods apply also to dry size. 


Total Rosin 


Weigh 3 to 4 grams of the sample (to the nearest 
5 mg.) into a 100-ml. beaker, emulsify with hot water, 
transfer to a 500-ml. separatory funnel, and complete 
the determination as described under paste size. 


Combined Rosin 


This is taken as the difference between the total and 
the free rosin. 


Unsaponifiable Material 


Weigh 3 to 4 grams of the sample (to the nearest 
5 mg.) into a 250-ml. Erlenmeyer flask and complete 
the determination as described for paste size. 


Ash and Alkalinity of Ash 


Weigh 1.0 to 1.5 grams of the sample (to the nearest 
5 mg.) into a platinum crucible and complete the deter- 
minations as described for paste size. 
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Free Alkali 


Weigh 2 grams of the sample (to the nearest 1 mg.) 
into a 250-ml. beaker; mix thoroughly with 100 ml. 
of neutral ethyl alcohol and add 10 drops of phenol- 
phthalein indicator. (The solution prepared for the 
free rosin determination by the titration method may 
be used.) If the solution turns red on addition of the 
indicator, titrate with 0.1 N HCl until the red color 
disappears. Designating the milliliters of 0.1 N HCl 
required as A, calculate the percentage of free NaOH 
in the sample from the formula: 

A X 0.0040 x 100 


% free alkali as NaOH = ata or pe 


SIZE EMULSIONS 


Rosin-size emulsions, unless clear, transparent solu- 
tions, represent a difficult problem of sampling. Milky 
or cloudy emulsions or solutions from which rosin has 
precipitated are very difficult to sample and analyze. 
Such samples must be thoroughly agitated to obtain 
a uniform dispersion of any settled material. 


Since rosin size hydrolyzes to a considerable extent 
when diluted with water, determinations of free rosin 
and free alkali are meaningless in dilute emulsions or 
“rosin size milk,’ such as used in paper mills. The 
determinations ordinarily made are those described 
below. 


Specific Gravity 


By means of a pipet, fill a weighed 50- or 100-ml. 
volumetric flask to the mark with the emulsion at 20 + 
1°C. Weigh the flask and contents to the nearest 
0.1 gram. Divide the weight of the emulsion in grams 
by the capacity of the flask in milliliters and record 
the specific gravity to three decimal places. 


Total Solids 


Pipet 25 ml. of the sample into a weighed platinur 
dish. Evaporate on the steam bath to dryness, the 
heat in the oven at 105 + 1°C. for 0.5 hr., cool in ; 
desiccator, and weigh. Repeat the drying for 0.5-h1 
periods until the weight is constant or begins to increase 
Calculate the minimum weight to percentage of tota 
solids. 

Calculation: 


wt, in grams 100 


0 Alaa Se = 
7 VOueN GOA sp. gr. of sample 25 


Ash and Total Alkali 


Ignite the solids in the platinum dish and determin 
the ash and alkalinity as described under paste size. 


TOTAL ROSIN 


Pipet 100 ml. of the sample into a 250-ml. separator: 
funnel. Add 2 ml. of cone. HCl and then 25 ml. o 
diethyl ether. Complete the extraction of the rosu 
as directed under paste size, except that 25-ml. portion 
of wash water are used. 

Calculation: 
grams of rosin * 100 

100 X sp. gr. 


% total rosin = 


ADDITIONAL INFORMATION 
The principal changes in this revision as compared t 
the previous method are the introduction of the term 
“Extractable’ and ‘‘Titratable’’? Free Rosin, and | 
means of calculating (approximately) the former fron 
the latter. 
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Odor of Packaging Materials” 


TAPPI Suggested Method T 483 sm-53 


(THIS SUGGESTED METHOD IS UNDER THE JURISDICTION OF THE PACKAGING MATERIALS TESTING 
COMMITTEE) 


Tue presence of foreign or objectionable odors 
in packaging materials which are to be used near food, 
drugs, etc., may be a serious matter. The determina- 
tion of the type and source of the odor, and the level, 
is the objective of this test procedure. The most 
sensitive instrument presently available is the trained 
human nose, and the significance of test results will 
be directly proportional to the ability of a test panel 
organized for the purpose. 


TEST PANEL 


The test panel shall consist of a test director and four 
to eight members. These preferably should be scien- 


* This method is suggested by the Standards Committee as being the 
most suitable to date. It is not, however, a TAPPI Standard. Criticisms 
are earnestly requested and should be sent to R. G. Macdonald, Secretary, 
Technical Association of the Pulp and Paper Industry, 122 E. 42nd St., 
New York 17, N. Y. 
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tifically trained, with some knowledge of chemistr 
selected carefully from those who have demonstrate¢ 
an acute and discerning sense of smell, and preferabh 
with experience covering a variety of types of odors 
Nontechnical personnel, such as office girls, have prover 
to be excellent panel members, after suitable training 
In general, the individuals of a test panel should accor 
with the average of the entire panel and consisten 
disaccord is a basis for replacement. Any member 
with respiratory infection should be omitted sine 
sensitivity is thereby impaired. The senses of tast 
and odor are closely allied and members of the pane 
should also be tested thoroughly for taste sensitivit 
and differentiation. Taste is a useful method of detect 
ing odors, as described under Procedure. 

The references should be consulted for further in 
formation on selection and training of panel members 
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APPARATUS 


1 Sample Containers. Vaporproof containers may 
necessary for sampling, storage, and holding speci- 
es for the development of maximum intensity of 
ior. Friction-top tin cans, Mason jars, and labora- 
rm glassware are suitable. Containers shall be clean, 
‘y and free from odor. Aluminum foil or cellophane 
41 be substituted for any rubber gaskets or stoppers. 
um ples may also be wrapped directly in foil, cello- 
nane, or vegetable parchment. 
2 Testing Room. Detection of low levels of odor 
Guires working space in which individual members 
the panel can concentrate. The room shall be free 
emi plant or industrial odors and to avoid this it may 
* necessary to take samples home at night. Ex- 
smes of temperature should be avoided, except in 
‘rial cases, and all distracting influences should be 
ip mized. 


MATERIALS 


A. Standard Samples. In some instances, standard 
mples, representing satisfactory and maximum per- 
issible levels of odor, may be set up. Maintenance 
the samples is a serious problem, since age and other 
«tors may alter odors drastically. In all cases, it is 
ssirable to have some type of reference sample avail- 
ble. 
'B. Water (Odor-Free). Moisture is commonly used 
intensify odors, or develop potential odors. Nor- 
ally, tap water is satisfactory, except where residual 
lor or a chlorine smell is present. Distilled water is 
ot always odorless. Each portion of water shall be 
nelled and tasted before acceptance. 
(C. Fatty Materials. A range of substances contain- 
~ oil or fat may be used to pick up certain types of 
lors, with identification and degree of odor deter- 
ined both by smell and taste. Common materials 
e mineral oil, milk chocolate, cream, and fresh, un- 
lted butter. 


TEST SPECIMEN 

‘The preparation of the test sample for presentation 
ithe panel is very important. Noone standard method 

doing this is sufficient, since the type of materials 
ader test and the possible odors present allow a 
de range of possibilities. A few of the methods 
nich have been used are given below as a guide; 
hers may be devised as necessary. Each laboratory 
ould develop and record the detailed preparation 
ocedure found satisfactory for specific products. 


Direct Testing 
‘Cut or tear representative samples of the packaging 
aterials to a convenient size. It is often desirable to 
en up fresh surfaces at the instant of smelling (tearing 
perboard, scraping wax with a knife, breaking open a 
ue joint, etc.). 


Moistening 
Water brings out some types of odors. By various 
schanisms, and especially when the product may be 
hjected to moisture, try one of the following: 
A. Breathing on Sample. The tester exhales on 
€ specimen, then smells it. 
B. Dampening. Sprinkle the sample lightly with 
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water, then smell. Time is sometimes required to 
develop an odor. Normally, the specimen is dampened, 
stored at 70 to 80°F., or at 100°F., in an odorless glass 
jar for 24 hr., then tested. 

C. Soaking. Saturate or submerge the specimen 
in water for a period of time and at a temperature 
judged suitable for each case. Test by smelling both 
the water and the specimen. 


III. Transfer to Oily Product 


A. Place the specimen in a covered glass dish ad- 
jacent to but not in contact with mineral oil for 4 to 
24 hr. at room temperature. Oil-soluble materials 
such as printing ink odor, kerosene, etc., can be de- 
tected by smelling the oil. 

B. Prepare three sandwiches with a pat of unsalted 
butter between two pieces of the specimen and over- 
wrap with parchment or cellophane. Hold for 1, 
2, and 3 days, respectively, at room temperature; 
refrigerate for 30 min.; then taste and smell the butter. 
In preparing the reference samples, use odor-free parch- 
ment. 

C. Place the folded sample in a watertight tray 
and add an inch depth of coffee cream (18% butterfat). 
Cover with aluminum foil, hold at 45°F. for 24 hr., 
then taste the cream. This procedure has been used 
widely for printing-ink odors, and is very sensitive. 
As an alternative, strips of material may be placed in a 
dish or flask and covered with cream. Run a blank 
test on the cream in a glass bottle with a foil cap. 

D. Place the specimen in a covered glass dish 
adjacent to a piece of plain milk chocolate, and hold 
at room temperature for 1 to 2 days. Taste the choco- 
late and compare with a control. 

E. Prepare a package by wrapping some commercial 
product, known to be sensitive to odor, with the speci- 
men material. Hold for the desired time and tempera- 
ture, then smell and taste the product in comparison 
with a control. 


PROCEDURE 


All samples shall be identified only by code numbers, 
including the control, and the panel director shall 
give the testers only the minimum amount of informa- 
tion prior to the test. The panel director shall give 
each member a set of specimens and a report form. 
Each tester shall work independently. Table I may 
serve as a procedural guide. 


REPORT 


A. Unknown Odor. Each individual panel mem- 
ber shall report the type of odor (oil, solvent, musty, 
etc.), its chemical nature, and (if possible) origin. Com- 
plete agreement by the panel on type of odor cannot be 
expected, but with experience, the group report will 
serve as valuable data. ss 

B. Known Odor. When the odor is familiar, or is 
established, each individual panel member shall rate 
the coded samples numerically according to the following 
table: 


Odor Rating 
Essentially none (pleasant) 1 
Slight but not objectionable (neutral ) 2 
Moderate objectionable (unpleasant ) 3 
Strong (offensive ) 4 
147A 


Table I. Common Packaging Material Odors and Detec- 
tion Methods 


Test method 


Inherent, solvent, I(24hr. at 100°F.), 
plasticizer III A, E 

Inherent kraft Le DLeACaE 

Musty or moldy JI, ILA, B(4 hr. at 
(groundwood, old 100°F.) 
news, waste) 

Chlorinated — phenol 
(additive for slime 
control) 

Sour (decomposed I, II 
starch) 

Volatile additives, I 
casein decomposi- 


Material Type of odor 


Synthetic film 


Paper and board 


Lue 


Paper, coated 


tion 
Glassine, coated Inherent in coating; I (24 hr., 100°F.), 
solvent, plasticizer III A, H 


Ink and varnish Oxidizing oils, plasti- I, III C 
cizer, solvent 
Solvents, sour starch, 


added perfume 


Adhesive joints 
(after thor- 
ough drying) 

Wax 


I (fresh and after 
24 hr. at 100°F.) 


Oil, residual oxidized I (fresh shavings at 
solvent room  tempera- 
ture in small con- 
tainer), III E 
(cheese, for ex- 

ample) 


Intermediate ratings, e.g., 2.5, may be made where 
increased sensitivity is possible. 


Note: The decision between “slight”? or “not objectionable” 
and “moderate” or “objectionable” will obviously depend upon 
the product tested, the functional requirements, and the experi- 
ence of the test panel. The objectionable odor level must be 
remembered, with some help from standard samples. 


The individual ratings shall be tabulated and if pos- 
sible averaged. The exact procedure followed shall 
be recorded. 


C. Taste as Odor Index. The same reporting system 
shall be used on samples under Procedure III B to 
III E, inclusive. 


Note: After all the test results are in, it is usually desirable to 
review individual reports in a group meeting, for educational 
purposes. 


REPRODUCIBILITY 


If the average rating is over the previously agreed 
rejection point (generally 2), make a check test, pref- 
erably using different panel members. 


ADDITIONAL INFORMATION 


This method was developed in cooperation with a 
committee of the Packaging Institute. 
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Cereal Straw Pulping in the United Kingdom 


LEWIS G. HEBBS 


Hisroricauy the production of pulp from cereal straw 
preceded the chemical pulping of woods on the industrial 
scale, and straw pulps were used for newspaper when ex- 
panding consumption demands exceeded the supply of rag 
then available. Although early in the field straw has been 
displaced chiefly by wood but occasionally by other fibers such 
as esparto in the U. K. and straw pulp for papermaking has 
remained in production in a relatively few mills in the world, 
notably in the Netherlands, Italy, and the Argentine. 

Under war conditions large quantities have been used, 
particularly in the U. K., but the rapid reversion to earlier 
imported raw materials after both the 1914-18 and 1939-48 
wars would appear to refute the claims made for straw as a 
source of paper pulp. However whilst this experience in the 
U. K. could be cited as showing that straw pulping was only a 
wartime expedient it may be of interest to consider the back- 
ground of these changes, particularly in these days of wood 
pulp shortage when the use of cereal straw is under frequent 
review in many parts of the world. 

In the prewar years (before 1939) there were 41 integrated 
pulping papermaking mills in the U. K. producing esparto 
pulp by the conventional pressure cooking method using 
caustic soda. Esparto grass, imported mainly from the 
North African coasts of the Mediterranean, was a “return 
cargo” available at relatively low prices of the order of 
£3.15.0d to £4 per ton delivered in the U. K. and some 250,- 
000 to 300,000 tons was the normal annual consumption. 

The pulping plants of course varied in size but with the 
arithmetic mean at no more than 7000 tons of grass per mill 
per annum or producing about 3000 tons of pulp, it is obvious 
that the units were very small by modern wood pulping mill 
standards. 

In the first years of the war, with esparto supplies dwindling 
and finally cut off, cereal straws were increasingly substituted 
as shown in Table [. These are large amounts of straw com- 
pared with the consumption (for papermaking) elsewhere in 
the world but represent a ‘‘wartime”’ effort by a number of 
mills otherwise starved of raw materials. 

Leaving out for the moment of three ‘‘board’’ mills, there 
were now 54 paper mills with some kind of pulping equipment 
(as compared with the 41 ‘‘esparto”’ mills of prewar) and of 
these seven were “large” mills taking just over 100,000 tons 
per annum between them. The remaining 47 mills therefore 
averaged about 5000 tons of straw per annum or no more than 
1700 tons of pulp from each plant! 

Our wartime experience of straw pulping for papermaking 
was therefore principally in small plants built to handle 
esparto and it was early recognized that this was bound te 
involve high alkali and fuel consumption for the following 
reasons: 


1. Straw is relatively more bulky than esparto so that a 5-ton 
esparto digester could only be charged with 3 tons of uncut 
straw. 

2. Whilst esparto can be cooked with 13 to 15% of caustic 
soda on its weight, cereal straws required 22 to 25% of caustic 
soda. 


Lewis G. Hesss, Partner in Firm, Cross & Bevan, Bedfordshire, England. 


Table l. Annual Consumption of Straw for Pulping in the 
U. K. During War Years 


Tons per annum 


1941 127,000 
1942 249 000 
1943 303,000 
1944 328 , 000 
1945 346,000 
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able Il. Postwar Straw and Esparto Purchases for 
Pulping in the U. K. 


Straw, tons per annum  Esparto, tons per annum 


1946 295 , 000 

1947 190,000 ee 
1948 172,000 343 , 000 
1949 86,000 361,000 
1950 100 , 000 307 ,000 


3 Because straw pulps are relatively “wet’’ and slow draining 
eompared with esparto, less liquor could be removed from the 

# sters within the time cycle permissible in the pulping plant 

4 esparto mills washing is usual in the digester—there are only 

sr) few “‘diffusers’’ installed and as yet no “vacuum washers” 
nee for this purpose in the U. K.). 

+ The yield of pulp from straw from such processing was not 

ore than 33 to 35% as compared with 42 to 45% from esparto. 


‘Surveys made at that time showed that the alkali recovery 
me averaging no more than 46% in mills processing straw as 
ymspared with 78% recovery when pulping esparto. This 
yneiderable loss in alkali (and corresponding deterioration in 
iii effluents) had to be tolerated under war conditions be- 
Wise Maximum pulp output was required and there was no 
yportunity for extending the washing, evaporation, and re- 
yvery plants. 

The mills were faced with further problems due to difficulty 
_keeping their rotary furnaces burning. This followed from 
ae high liquor to straw ratio in the digester and the increased 
eeportion of alkali so that the ratio of organic to inorganic 
‘atter in the liquor was reduced by about 30% as compared 
ith operating on esparto. 

The effect of lower calorific value and greater difficulty in 
nition was evident not only with the rotary burners but also 
ith the two spray-type furnaces installed in Scotland. One 
‘these, with soap-stone lining was kept burning by the addi- 
on of fuel oil but the other (with water-cooled walls) could not 
> kept in operation on straw liquors. 

‘The question of the effect of high silica content from the 
raws in the recovery cycle is often raised but as far as we 
now there were no difficulties from this cause — and doubt- 
ss the large liquor losses due to poor drainage/washing con- 
tions contributed to this end. Further, it should be noted 
aat the precipitated calcium hydroxide from the causticising 
ants was not being burned for re-use. 

Pulping straw with equipment designed for esparto resulted 
such greatly increased consumption of alkali (both as make- 
9 soda ash and as caustic soda) that the industry consumed 
most four times as much alkali as before the war, for a 
ightly lower pulp output at the peak period. 

‘Under war conditions many things are possible (and are 
armissible — even in mill effluents) but with esparto again 
vailable there was rapid reduction in straw consumption 
Table II) which by 1949 had declined down to one quarter 
‘the tonnage in the peak year and actually for papermaking 
the esparto mills the shrinkage was still greater, the 
mounts listed for 1949-50 being the consumption of the 


able III]. Typical Values for Esparto and Straw Pulps 
fter Conversion Into Sheets on the British Standard 


Machine 


Typical values for 

bleached straw pulps 

Typical values for produced with soda 
industrially produced cooking in esparto 


bleached esparto pulps mills 
egrees Canadian freeness 454 197 
pparent specific gravity 0.45 0.74 
reaking length, meters 5450 8110 
urst factor 29.8 54°53 
ear factor 193 146 
ouble folds (M.I.T.) 20 410 


‘The pulps were given 30 min. in the Lampen ball mill before sheeting. 
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Table IV. Estimated U. K. Straw Production (in 
Thousands of Tons) 


Wheat Oat Barley, etc. Total 
1939 1645 2003 892 4540 
1943 3775 3754 2007 9536 
1944 3333 3625 1992 8950 
1945 2306 3800 2321 8427 
1946 1967 2903 1963 6833 
1947 1667 2509 1619 5795 
1948 2361 2963 2027 7351 
1949 2204 2995 2129 7328 
1950 2606 2692 Well 7009 


board mills on semipulping and some “new” or newly con- 
verted straw pulping projects. 

This almost complete reversion of the esparto mills is of 
some interest when today’s relatively high cost of esparto is 
considered. Before the war straw (delivered at the mill) 
would have cost about one half as much as esparto and 
throughout the war years the delivered cost (averaged over 
the whole country) was close to £5 per ton, only rising to £7 in 
1948. By then esparto was again available at an average 
c.i.f. price of £14.10.0d or say £16 delivered, restoring the 
earlier 2 to 1 ratio as compared with straw. 

However, since then the price of esparto has risen substan- 
tially, averaging £33 per ton for the first half of 1951 (c.i.f.) and 
with current quotations between £45 and £50, while straw 
has stayed at about £7 per ton delivered. In spite of this 
straw still remains relatively unattractive to the esparto mills 
because of the decreased output, increased fuel and alkali 
consumption, and perhaps most important of all, esparto 
pulp has superior characteristics for the paper grades which 
these mills are producing. These differences can be seen from 
the test results on typical industrially produced soda cooked 
pulps from the two raw materials, converted into sheets on the 
British Standard sheet machine after 30 min. beating in the 
Lampen ball mill (Table IIT). Comparison at constant beat- 
ing degree (freeness) would have been preferable as is our 
normal practice but is not possible with these pulps of such 
widely different initial freeness. We are in fact comparing 
dissimilars which unfortunately had to be used as substitutes 
under war conditions. 

Because cereal straw pulps do not “match” esparto this does 
not mean that they are without value for papermaking, but it 
does explain the reluctance of the esparto mills to continue 
with their use. 

It follows that for the production of substantial tonnages of 
straw pulp in the U. K. an entirely new plant is required and 
the problems involved have been investigated by many 
interested parties but relatively few have proceeded to the 
installation stage. 

The first problem is of course the assurance of an adequate 
supply of raw material continuing over a long period in view 
of the high capital cost involved in pulping installations. 

For simplicity we can consider the wheat straw figures since 
this would be the main raw material if the industry developed, 
although both oat and barley straws can be used in emergen- 
cies. In 1939 when the U. K. was following a “live-stock”’ 
policy the wheat straw production was just 2,000,000 tons 
out of 4,500,000 tons total of straw of all kinds. During the 
war years when the U. K. was following a “cereal policy” and 


Table V. Pulps for Board Production 


Typical ‘‘Grade 13” 
wastepaper 


Straw semipulp 


Degrees Canadian freeness 158 230, 
Apparent specific gravity 0.65 0.55 
Breaking length, meters 6430 2750 
Burst factor 40.0 22.0 
Tear factor 119 190 
Double folds (M.I.T.) 130 10 


The pulps were given 30: min. in the ‘Lampen ball mill before sheeting in 
the laboratory. 
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Table VI. 


Comparison of Straw Pulps from Different Processes with Typical Sulphite Wood Pulp Grades 


Pulp from continuous r 
Typical straw pulp as ‘“‘tower’’ processing with Pulp from neutral sul- bleached sulphite wood 


“Soft’’-printing type 
“Strong’’ bleached sul- 


produced in esparto mills soda and chlorine phite pressure cooking pulp phite wood pulp 
Degrees Canadian freeness 197 146 170 290 300 
Apparent specific gravity 0.74 0.82 0.80 0.82 0.85 
Breaking length, meters 8110 8520 8570 6330 8020 
Burst factor 54.3 57.5 56.9 41.9 ORO 
Tear factor 146 119 138 141 161 
Double folds (M.I.T.) 410 800 530 110 860 


The pulps have all been given 30 min. in the Lampen ball mill before sheeting in the laboratory. 


the area under the plough was increased from 13,000,000 to 
19,000,000 acres, the amount of wheat straw doubled and the 
total quantity of straw each year reached about 9,000,000 tons 
—as brought out in Table IV. However, inspection of these 
figures will show the wide fluctuations which can occur either 
due to weather/harvesting conditions or from the effects of 
“political” policy changes. 

It is extremely difficult to obtain reliable figures for the 
amount of straw used in animal feeding or bedding/ploughing- 
in,.but in general most ‘‘authorities” appear to be agreed that 
the requirement on the farms in the U. K. will exceed 6,000,- 
000 tons per annum over the next year or two. By compar- 
ison, the 200,000 or 300,000 tons which might be consumed in 
papermaking is an insignificant amount but with the farm 
consumption equalling close to the whole production, a year of 
poor straw harvest could mean that a mill was either without 
supplies or having to pay exorbitant prices. This condition 
may be ager patos in a poor straw year by the farmers wish- 
ing to increase their reserves for “short-crop” held on the farm 
and currently estimated at about 1,600,000 tons in the U. K. 

The next point is that with some few exceptions the paper 
mills have been located with a view to markets, water supply, 
ports, and similar considerations and are not well placed in 
relation to those straw growing areas where there is likely to be 
an excess over the local farm requirements. This therefore 
means either going to the expense of sheeting and shipping any 
straw pulp which is made or building a completely new in- 
tegrated mill including paper machinery and the still higher 
capital costs thus involved make it even more imperative to be 
assured of a continuing source of supply. 

These were among the matters discussed when it was pro- 
posed (during the war) to erect a straw pulping mill under 
government auspices and have since been again considered by 
a committee of the paper industry—in each instance thinking 
in terms of a modern alkali cooking mill of such capacity that 
it could support a large recovery unit and furnace which would 
be thermally efficient—with a pulp capacity of say 30,000 tons 
per annum or preferably more. It is perhaps unnecessary to 
add that such a large straw pulping mill would have to be sited 
so that the effluent could be discharged directly to the sea or at 
least tidal water. The large capital requirement, uncertain- 
ties about future raw material trends, straw supplies, and so on 
have so far prevented development along these lines, although 
such projects look more attractive in the light of recent prices 
for wood pulps. 

An alternative approach is the production of high yield 
pulps using relatively low concentrations of alkali and with- 
out the complication and expense of recovery plant. Several 
such “semipulping” plants were started during the war years 
and are still running, taking the bulk of the straw now being 
consumed in the U. K. These pulps have received rather 
more chemical treatment than the earlier lime cooked straw- 
board, being given about 9% of caustic soda whilst passing 
through a tube or tower on a continuous treatment basis to be 
followed simply by washing and mechanical subdivision. 

Obviously the waste liquor from such processing will result 
in a very substantial increase in the biological oxygen demand 
of the mill effluent making it unsuitable for release into any 
but the largest rivers (quite apart from the effect of the alkali 
residues). 

Tests on such liquors have given B.O.D. values of 200 so 
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that even a small pulp output gives an effluent equivalent to_ 
the sewage from a substantial town as far as oxygen consump- 
tion is concerned and for this reason such plants can really only” 
be considered for installation on estuaries and sites having di- 
rect access to the sea. 

These semipulps form a useful addition to board furnishel 
as will be appreciated from the results in Table V where theinl 
characteristics are compared with those of typical repulped- 
wastepaper normally used for this purpose and now in insuffi-- 
cient supply in the U. K. About two thirds of the straw now_ 
being consumed by the industry is converted into such semi- 
pulp. 

On sites having facilities for the disposal of effluents of this 
type it is obviously possible to follow the alkali semipulping 
cook with chlorine/hypochlorite treatment also with the con- 
tinuous tower technique and bleached pulps are also being pro- 
duced by this process from straw in the U. K. This involves 
the purchase of large quantities of reagents (soda and chlorine) 
not always readily available or alternatively the cost of in- 
stalling electrolytic cells to be off-set against the conventional 
alkali recovery plant which is also a steam raising unit. How- 
ever, the merit of this approach is of course that by avoiding 
the use of a recovery plant the mill capacity need not be on the 
large scale otherwise necessary to justify the installation of a_ 
modern spray-type furnace. 

Again where such effluent facilities exist (and suitable sites 
are rare in the U. K.) high yield semichemical pulping with 
neutral sodium sulphite can also be considered and again 
straw pulps have been produced by this method in the U. K. 

In Table VI average strength values are given for straw 
pulps from the three methods and for comparison also typical 
values for bleached chemical wood pulps all similarly beaten 
and sheeted. 

As will already have been noted from the comparison with 
esparto in Table III, the straw pulps all show high tensile and 
bursting strengths with relatively low tear accompanying 
high sheet density and have given low freeness values from 
constant beating treatment. These may be taken as inherent 
characteristics in straw pulps as has been widely recognized. 

A defect in straw pulps not brought out by normal labora- 
tory evaluation is the tendency to produce small transparent 
specks in sheets which are heavily calendered. 

The U. K. experience on the pulping of a considerable ton- 
nage of cereal straw in my belief may be summarized as show- 
ing that whilst satisfactory pulps for papermaking can be pro- 
duced from cereal straws by the three methods mentioned the 
pulps have slow drainage characteristics and will work “wet” 
on the paper machine. When used in more than very small 
proportions they are best suited to furnishes for relatively 
slow running papers such as “bank/bond” or even “glassine” 
type and further should be limited to papers required to have 
only low finish. 


This, of course, means that straw pulps are more suitable as 
substitutes for chemical wood pulps than for esparto although 
in the long run no fibrous raw material substitutes for another, 
each pone dev eloped for its own inherent characteristics, 
which approach | is only now beginning to be applied to paper- 
making from the cereal straws on any considerable scale. 


Recetvep Nov. 27, 1952. Presented at ve Biegler Pulp & Pape 
Symposium, Appleton Wis., Sept. 19-21, 195 
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Hotel, Montreal, P. Q., October 26-29, 1953. 
Rice 


Seventh Alkaline Pulping Conference, Hotel, 


Houston, Texas, November 18-20, 1953. 


Thirty-ninth Annual Meeting, Commodore Hotel, New 
York, N. Y., February 15-18, 1954. 
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IF IT’S 


Tonndge 


YOU’RE AFTER 


Plus positive control, improved stock, 


greater flexibility and lower cost 


oo Fibremaster 


w Available with ACCRU-SET® 
- automatic plug adjustment 


latest triumph of Jones engineering 
‘ides completely automatic, com- 
ely reliable finger-tip control of plug 
istment for uniform, pre-determined 
er throughout your stock run. 
rantees more uniform stock treat- 
t, less operating horsepower, plus 
tive protection for plug and shell 
if power or stock flow fails. 
asily installed on any Jones Jordan, 
emaster or Refiner. Write today for 
ils. 


BUILDERS OF 


IS YOUR ANSWER 


The FIBREMASTER has twice the capacity of the famous 
Jones High-Speed Refiner. Yet its simplified, rugged de- 
sign requires relatively little floor space. 

And it has sacrificed none of the features of the smaller 
machine . . . its flexibility as a general utility unit for all 
stocks from news to rag, its improved stock control, economy 
of power, easy disassembly and low maintenance cost. 

If you have a problem in high volume refming, you owe 


it to yourself to find out more about the FIBREMASTER. 


To learn more about what the FIBREMASTER can do for 
your cost and quality controls, write for Bulletin EDJ-1035. 


EF. D. Jones & Sons Company, Pittsfield, Mass. 


QUALITY STOCK PREPARATION MACHINERY 


In Research.. 


A Working Team gives 


Experienced Help on 


housekeeping practice 
Pioneers of: 


1. Synergistic combinations of 


BUCKMAN Laboratories, Inc. 


Manufacturing Chemists « Memphis 8, Tennessee + 


2. Intermittent treatment 


3. Hot toxicant-detergent 
clean-ups. 


4, Spray treatment 


Representatives in Most Countries 
5. Slime Measuring Unit 


6. Slime Indicator Solution ALS MICROORGANISM CONTROL SPECIALISTS 


